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flavored, well tolerated. With infants and children, 
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Original Communications 


A NEW TECHNIQUE FOR REPLACEMENT TRANSFUSION IN THE 
TREATMENT OF HEMOLYTIC DISEASE OF 
THE NEWBORN INFANT 


Douauas P. ARNoLD, M.D., AND KENNETH M. ALrForp, M.D. 
Burra.o, N. Y. 


OR years infants with icterus gravis (hemolytic disease of the newborn) 

have been treated by the administration of multiple transfusions. Recent 
investigation indicates that the blood of a baby with severe hemolytic disease 
is so markedly changed both qualitatively and quantitatively that an actual 
replacement of blood is indicated. Replacement transfusion immediately tends 
to rid the infant’s blood of Rh antibodies, products of hemolysis,’ and sensitized 
red cells*»* and replaces it with Rh-negative cells which cannot be affected by 
the remaining Rh antibodies. 

We have seen infants with hemolytic disease who at the time of birth were 
so severely affected that nothing short of a replacement transfusion could have 
possibly saved them. In such eases it is quite probable that ordinary trans- 
fusions could be harmful either by overloading the circulation or the giving of 
blood which conceivably could cause intravitam agglutination of the babies’ 
sensitized cells. Witebsky and associates? * have recently shown by slide test 
that in erythroblastosis fetalis the infant’s red cells are sensitized and are 
agglutinated by otherwise compatible adult serum, but at the end of replace- 
ment transfusion this agglutination does not occur. 

It is becoming increasingly clearer that replacement transfusion should be 
effected as early and completely as possible, especially in the severe forms of 
hemolytic disease. We would even suggest that if an ordinary transfusion is 
ever done, it should be accomplished by using Rh-negative cells, plain or in 
suspension. 

Recently, the .echnique for umbilical vein replacement transfusion has been 
described.* These cord transfusions are accomplished by using the umbilical 
vein at birth or within the first twelve hours of life, after which time the umbil- 
ical vein is no longer available because of thrombosis. Diamond‘ has perfected 
this technique using plastic cannulae and has made this procedure practical. 

Because of this early thrombosis making umbilical vein transfusion im- 
possible after the first twelve hours, we sought other avenues for replacement 


From the Department of Pediatrics, School of Medicine, University of Buffalo and the 
Pediatric Departments of the Buffalo Children’s Hospital and the Millard Fillmore Hospital. 
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Incision 


| uinal - 
skin fold 


Great 
Saphenous Vv. 


Fig. 1 4, Showing incision made to expose the great saphenous vein, just before it dips into 
the femoral vein. B, The great saphenous vein exposed with double ligature around it, 
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of the baby’s blood. Furthermore, it may not always be possible to make a 
decision concerning the need for replacement transfusion within the first twelve 
hours of life; frequently the patient is not brought to us within these first hours; 


.-%_- Great saphenous v. 


‘Sc(Saphena magna) 











Fig. 2.—Showing direction of plastic catheter through the great saphenous vein into the fe- 
moral vein, external iliac, and up into the inferior vena cava, 

in other eases the cord has been cut too short to be used. For these reasons we 

have developed a new method of doing replacement transfusion for the treatment 

of hemolytic disease of the newborn infant, saphenous vein transfusion. This 

type of transfusion can be done at any time and when the umbilical vein is 

no longer available. 
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There is no superficial vein in the newborn infant large enough to obtain 
blood rapidly and in sufficient quantity. We attempted to eannulize the saphena 
magna vein in the midthigh region and at times were suecessful. However, 
there are many vessels in this region, the vein is not superficial, it is not easy 
to identify and is often too small to eannulize. 

TECHNIQUE 

The proper approach to the saphena magna (great saphenous) vein in the 
newborn infant must be high in the groin. The location of the incision is im- 
portant. (See Fig. 1.) <A line is drawn between the anterior superior spine of 
the ileum and the pubie tubercle; (a, b), this is bisected (c, d). One to 1% 
em. below this point, which is in the center of the upper thigh region, a one to 
2 em. transverse superficial incision is made medially and parallel to the 
inguinal ligament. This incision is just one-half centimeter below the skin 
erease (inguinal skin fold) where the thigh joins the body. After carefully 
spreading the skin and superficial fat with a small hemostat, a layer of super- 
ficial fascia is seen through which the saphena magna vein is visible. See Fig. 
1, B.) The fascia is split, the vein is carefully isolated, and a double fine catgut 
ligature is passed around it. Ether on a compress is then applied locally with 
a little pressure which prevents the retraction of the vein when eut. The vein 
is then incised with sharp scissors. A vein dilator is introduced for a moment; 
then one of Diamond’s plastic eatheters* 6 inches long and with a slight bevel 
is introduced; a rotary motion often helps engagement. The catheter is then 
passed into the femoral vein. (See Fig. 2.) <A slight elevation of the catheter 
will allow the point to dip into the femoral vein more easily. The catheter is 
then fed 2 to 4 inches into the external iliac, the common iliae, and into the 
inferior vena cava. (See Fig. 3.) Almost anywhere along the line of passage 
a pool of blood is encountered from which a satisfactory withdrawal and re- 
placement of blood can be accomplished. Moderate suction on the barrel of the 
20 ¢.c. syringe will result in a steady return of blood. If too great a pressure 
is exerted the vein may collapse, causing cessation of blood flow. Occasionally 
the blood flow will temporarily stop during withdrawal; if this occurs it can 
be re-established by carefully readjusting the catheter, either by slightly insert- 
ing or withdrawing, until the flow is evenly resumed. When the transfusion is 
completed the vein is ligated. One catgut suture is sufficient to close the in- 
cision. There is no danger of subsequent edema of the leg from the ligation of 
this vein. This technique is simple and ean be performed by anyone experienced 
in cannulizing the saphena magna vein at the ankle. During and after the 
replacement transfusion the baby should be kept warm and oygen should be 


administered. 


*We now use Diamond's plastic catheters, cauge 18 and 19, exclusively; the caliber used 
depends on the size of the vein. One of these is connected by a short needle, size 18 or 19 
gauge, to a simple apparatus consisting of two three-way stopcocks, a 20 c.c. Luer-lok syringe, 
special tubing, and glass adaptors by means of which the withdrawal and giving of blood are 
easily accomplished. (Apparatus described by Louis K. Diamond.) Diamond advised that the 
plastic cannulae be sterilized for eighteen hours in Zephiran Alba 1:1,000 solution. The solution 
is then drained off and the catheters are kept dry and sterile for emergency use. 
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It has been shown that the alternate withdrawal and giving of 20 c.c. of 
blood through the same vein can, if 500 ¢.c. of blood is exchanged in a newborn 
baby, effect an 80 to 85 per cent transfer or replacement of blood. 

One cubic centimeter of heparin solution containing 10 mg. or approxi- 
mately 1,100 Toronto units per eubie centimeter to 150 ¢.c. of saline solution is 
used to keep the apparatus free from clots, but no heparin is introduced into 
the child’s circulation. We believe that in this condition where spontaneous 
hemorrhages can occur, the giving of heparin is not without some hazard. 


Fig. 3.—Roentgenogram of a ureteral catheter passed up through the saphena magna vein into 
the inferior vena cava. 


If the saphenous vein method is to be used, the house staff should be warned 
not to perform a femoral vein puncture for obtaining blood for diagnosis. 
Such a puncture causes extravasation of blood into the tissues, and makes the 
procedure of isolating the saphena magna vein more difficult. 


Replacement transfusions by the saphenous vein method ean be accomplished 


as rapidly or slowly as deemed advisable. Obviously the technical diffieulty in 
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replacement transfusion is finding a good pool or well of blood so that with- 
drawal can be accomplished easily and efficiently. In replacement transfusion 
in the newborn we believe that at least 500 ¢.c. of blood should be withdrawn 
and replaced with 500 ¢.c. of Rh-negative compatible blood. In case of severe 
anemia, 20 to 40 ¢.e. of blood ean be given over and above that which has been 
withdrawn. Replacement transfusion should not be hurried. It should take 
about one and one-half to two hours to complete the exchange of blood. 

Because of the quantity of blood used in replacement transfusion, the blood 
transfused should be slightly warmed. Care must be taken not to overheat. It 
is safe to place the blood container in a water bath for fifteen minutes. The 
water in the bath should be at a temperature of not more than 35 to 37° C. 
This is to be measured by an accurate thermometer. 

At the end of replacement transfusion it is customary to give calcium 
gluconate solution intravenously in order to combat the effect of the large 
amount of citrate solution used. Calcium should be given slowly and not more 
than 10 e.c. of a 5 per cent solution should be administered because of the possi- 
bility of heart block. 

For three days following replacement transfusion we give sulfadiazine, one 
grain per pound per day, and penicillin, 3,000 units every three hours intra- 
museularly, as a prophylaxis against infection. Because of low blood pro- 
thrombin at this time of life and the hemorrhagie tendency in hemolytic disease 
of the newborn infant, we give hypodermically one ampule containing one 
milligram of vitamin K every six hours for four doses. 

This method ean be used in other conditions in which replacement of blood 
is indicated, that is, carbon monoxide poisoning, burn toxemias. 


CONCLUSION 


A new technique for replacement transfusion is described using the saphena 
magna vein. We believe this technique is of value in the treatment of hemolytic 
disease of the newborn infant as well as in other conditions when replacement 


of blood is indieated. 


We are indebted to Dr. Leslie Silverstine of the Buffalo Children’s Hospital staff, 
and Dr. Charles Stinson of the Millard Fillmore Hospital staff for their help and interest 
in carrying out this work. We are also indebted to Dr. Oliver P. Jones, Professor of 
Anatomy at the University of Buffalo, for identifying the vein used, and to Dr. Ernest 
Witebsky, Professor of Bacteriology and Immunology at the University of Buffalo, and 
Dr. Mitchell I. Rubin, Professor of Pediatrics at the University of Buffalo, for their helpful 


criticism in preparing this paper. 
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PROPHYLAXIS OF UPPER RESPIRATORY INFECTIONS IN 
CHILDREN TREATED WITH ORAL PENICILLIN 


JosepH H. Lapin, M.D. 
Bronx, N. Y. 


N A previous communication,’ 100 children, given 25,000 units of penicillin 

daily together with two injections of influenza virus vaccine, were reported 
to have experienced an average of 5.51 febrile days in twelve months, as com- 
pared with 100 controls, who had 24.3 febrile days. The conviction that influ- 
enza virus infections account for only a small percentage of the upper respira- 
tory infections encountered in infants and young children led to the omission 
of inoculations of influenza virus vaccine in this present study on 148 children 
given oral penicillin as a prophylactic agent, and 110 control children of similar 
age and sex distribution. 

The children reported in this study are a heterogeneous group, living in a 
eongested metropolitan area, ranging from 8 months to 10 years of age and 
equally distributed as to sex and age in the treated and control groups. All 
have had frequent febrile upper respiratory infections, averaging four or more 
within the last twelve months before prophylaxis was started. Some of these 
had acute follicular tonsillitis, others had pharyngitis, many had acute cervical 
adenitis, a number had recurrent otitis media, and others had frequent attacks 


of bronchitis. The term ‘‘upper respiratory infection’’ has been used because 
of the virtual impossibility of segregating grippe, influenza, sore throat, pharyn- 
gitis, tonsillitis, and cervical adenitis fram each other in children, since these 
are terms which ‘‘merely direct attention to an evident localization and lose 
sight of the fact that we are really dealing with an underlying disease of more 
far-reaching potentiality.’” 


PROPHYLAXIS 


The 110 control children were’ given no medication. The 148 children 
selected for prophylaxis, seventy-nine boys and sixty-nine girls, were given 
50,000 units of penicillin twice a day for the twelve months of observation, 
wherever possible from one-half to one hour before a meal. The oral penicillin- 
buffered tablets were used, no particular manufacturer being specified. Every 
effort was made to keep the prophylactic and control groups of similar consti- 
tution, in respect to age, sex, and susceptibility to upper respiratory infection. 

No penicillin blood levels were attempted in this study, inasmuch as figures 
in the literature are ample for this purpose. Mothers were instructed to keep 
records of temperatures in the children if there was any suspicion of illness. 
Since this study was made in an off-measles year and infant morbidity from 
other causes was very low, practically all the febrile infections were upper 
respiratory in origin. All febrile cases were seen by one observer, and the 
records of daily temperatures in each febrile episode were adequately kept. 

Reactions.—One child had an urticaria which forced discontinuance of the 
drug; another a glossitis which vanished when the practice of chewing the 
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TABLE I. TABLE OF AGE AND SEX DISTRIBUTION 








NO. CASES 7, AGE (YR.) SEX 





UNDER 1 | 1-2 | 2-3 3-4 45 | 5- FEMALE 
148 treated . g 48 15 12 g 69 
110 eontrols 7 36 : 8 10 : 57 53 





TABLE II. RESULTS 


UPPER 

12 MO. PRECEDING 12 MO. APTER 
AVERAGE FEBRILE AVERAGE | FEBRILE 

NO. CASES ATTACKS DAYS ATTACKS DAYS 


110 controls 452 14.24 3.81" ~ *‘14.04* 
148 given prophylaxis 5.05 16.76 2.3 4.24 


RESPIRATORY INFECTIONS 











*No prophylaxis with penicillin. 


tablets was interdicted; and a third, a syndrome resembling a flareup of a 
previous epidermophytosis. On the whole, the prophylactic procedure was 
remarkably free of reactions. 

DISCUSSION 


At this point, some discussion of other procedures in the prevention of 
upper respiratory infections in infaney and childhood seems in order. The 
value of tonsillectomy and adenoidectomy in selected groups cannot be ques- 
tioned. Kaiser’s* conclusions that the incidence of follicular tonsillitis and 
cervical adenitis is sharply reduced, but of bronchitis somewhat increased, are 
still aecepted. Of the 110 controls, 46 (41.8 per cent) had had a tonsillectomy 
and adenoidectomy, and of the 148 treated children, 55 (37.2 per cent). Ton- 
silleetomy and adenoidectomy were not resorted to in larger numbers because 
106 of the 148 (71.6 per cent) were under 3 years of age, and experience has 
shown a larger number of reeurrences, especially of adenoid growth, with 
operation under 4-5 years of age. In many of these children, an attack of acute 
follicular tonsillitis seemed to subside in three or four days, but examination 
showed enlarged cervieal glands, and febrile periods oceurred at irregular inter- 
vals for weeks. This seems explainable by the concept of streptococcosis dis- 
cussed by Powers.‘ Perhaps, if every streptococcus infection were treated ade- 
quately over a long period of time (a week or more) such recurrent infections 
would be obviated. We are too prone to stop treatment after one or two days 
of ‘‘no fever.’’ In the tonsilleetomized children, a very common finding was 
lymphoid granules in the tonsillar bed and all over the post-pharyngeal area, 
accompanied by some postnasal drip. Crowe’s® work on the beneficial effects 
of radiation in sueh eases is well known but hard to apply in such a young age 
group. 

Sulfonamide prophylaxis of upper respiratory infections is well established 
in spite of Siegel’s® almost negative results and Damrosech’s’ warning against 
the production of sulfa-resistant organisms of a highly invasive character. The 
necessity for constant blood and urine checking to avoid agranulocytosis, 
hemolytic anemia, and hematuria, have limited the use of sulfonamide in 


prophylaxis. 
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The questions to be answered in the use of oral penicillin in such a program 


of prophylaxis are: (a) Are such small doses effective? (b) Are allergic reac- 


tions frequent? (¢) Would such a program of small doses favor the develop- 
ment of penicillin-resistant pathogens? 

First, the question of the dosage brings to the fore the sharp contrast 
between American and British thought on the subject. Practically all of the 
American work has been done on adults.* A blood level of 0.03 to 0.04 units 
per cubie centimeter or higher is usually attained, with oral doses approximately 
five times as much as those given by the intramuscular route. When given on 
an empty stomach, considerably greater blood levels are attained than after a 
meal. Sechnitzer® working with experimental pneumococeus pneumonia in mice, 
and Wilson and associates,'® working on rats, found that ten times as much oral 
penicillin is needed as parenteral. English observers"! seem impressed by the 
low total and free gastric acidity in children up to 3 years of age, and by the 
imperfect renal function in infancy, and present evidence that oral adminis- 
tration of 5,000 units per pound body weight in twenty-four hours gave blood 
levels of 0.1 to 1.2 units one-half to six hours afterwards. All agree that these 
blood levels produced complete bacterial inhibition in practically all the patients 
tested, and that the serum penicillin levels from oral administration were at 
least as good as those from intramuscular administration, and, in fact, in many 
instances inhibitory levels were maintained much longer. It seems very likely, 
then, that the children in this study who received 50,000 units twice a day one- 
half to one hour before meals had satisfactory penicillin levels. This dosage 
may not establish a therapeutic level around the clock (twenty-four hours). 
However, since figures of 0.02 to 0.03 are common minimal effective levels for 
inhibition of standard strains of Staphylococcus aureus and Streptococcus he- 
molyticus, it seems probable that at least inhibitory levels exist in these children 
after twice-daily administration of 50,000 units. A sharp distinction must be 
made between inhibitory and therapeutic blood levels of penicillin. It was not 
the purpose of this work to attain a level which would cure frank disease; in 
other words, the objective was prophylactic and not therapeutic. The question 
is whether a low level of penicillin in the blood would be inhibitory to the vast 
majority of pathogenic organisms which may find entrance to the nose and 
throat of well children. Theoretical considerations would suggest that in vivo 
levels need be less than those found in vitro, inasmuch as the immune defenses 
of the body also come into action. A recent study by Eagle’ is interesting in 
this connection; in the case of the C-203 strain of Streptococcus pyogenes, a 
concentration of penicillin of 0.006 ug had a definite, if slow, bactericidal action, 
while a maximal rate of killing was attained at 0.064 ne per cubic centimeter. 
Here the spread between what might be called inhibitory and therapeutic con- 
centrations is almost tenfold. More quantitative work is needed on this point; 
from a clinical viewpoint, the results of this paper show a very definite inhibitory 
effect of oral penicillin administered as mentioned. 

The second question is that of injurious effects. Dermatitis,’® an allergic 
response,'* delayed serum sickness,'* hypersensitivity simulating serum sickness,'® 
and hydrarthrosis and an anaphylactic shocklike syndrome” have been reported 
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. 


(Morginson"* has reviewed the literature). These have been practically always 
after intramuscular administration or topical application. In this series, one 
child had urticaria, another glossitis, and a third an epidermophytosis. 

The last argument against penicillin prophylaxis, that the continuance of 
small doses would favor the development of penicillin-resistant organisms, re- 
quires careful consideration. Demerec’® showed that in vitro development of 
penicillin resistance does not result from the action of penicillin on the organ- 
isms but originates through a selective process whereby nonresistant organisms 
are eliminated by the drug, and, through mutation, the more resistant cocci 
multiply. Rake’s®® work indicated that an acquired in vitro resistance to peni- 
cillin may not be of great consequence therapeutically, due to a loss of virulence 
by organisms which undergo this change. ‘‘This is in direct contrast to bacteria 
which develop sulfonamid fastness; the virulence of such organisms remains 
unimpaired.’’ Spink? showed that there was a fundamental difference between 
penicillin resistance acquired in vitro and in vivo. ‘‘Since penicillin resistance 
developed in vitro seems to be temporary and associated with a loss of virulence 
of the organism, it is probably of little clinical significance. The in vivo type 
of penicillin resistance, which appears to be a permanent characteristic and is 
accompanied by the production of penicillinase by these strains, is of consider- 
able importance clinically. If inadequate concentrations of penicillin are pres- 
ent, the more susceptible bacterial cells may be eradicated, leaving an oppor- 
tunity for the resistant variants to multiply.’’ This directly contradicts an 
English worker.** There is no agreement on this point as yet. Our hospitals 
have not been receiving large numbers of patients with penicillin-insensitive 
organisms, although undertreatment at home is a very common occurrence. In 
my previous series' and in the present series, there were 248 patient years of 
prophylaxis. If the production of in vivo penicillin resistance by small prophy- 
lactie doses were a common clinical occurrence, surely some evidence should 
have been available. On the contrary, those children who did develop upper 
respiratory infections in spite of prophylaxis invariably responded to the usual 
therapeutic doses within two or three days. 

Since the completion of the study, a report®® has appeared in which 50,000 
units of oral penicillin were given twice daily for twelve months to seventy rheu- 
matie children, ranging in age from 6 to 14 years. 

a) 50,000 units one hour before breakfast, 0.20 units per milliliter serum (av. 500)— 
30 to 60 minutes later: 
Maximum, 0.29 30 minutes 
Maximum, 0.25 60 minutes 


Maximum, 0.04 120 minutes 
not detectable beyond 2 hours. 
\ significant decrease in blood concentration occurred with increase in body weight: 
Less than 75 lb.—0.24 
75 to 100 lb.—0.22 
100 lb. or more—0.16. 
(b) 50,000 units just before breakfast—0.15 average level, somewhat lower on the whole 
c) 50,000 units just after breakfast—negligible levels. 
d) 50,000 units just before supper—0.12 average level. 
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These results are consistent with the penicillin levels for children of different 
ages and weights predicted from the English literature. In recapitulation, there- 
fore, it seems probable that the 148 children in this study who received 50,000 
units of oral penicillin as a buffered tablet one-half to one hour before break- 
fast and supper attained satisfactory levels. . 

If these figures are compared with Eagle’s™ figures of definite bactericidal 
action with 0.006 units and maximal rate of killing at a level of 0.064 units, it 
seems probable that the plasma levels of these children contain a substantially 
bactericidal level of penicillin for a large portion of the twenty-four hours. 


SUMMARY 


1. One hundred and forty-eight children from 8 months to 10 years of age 
have been given 50,000 units of oral penicillin as buffered tablets one-half to 
one hour before breakfast and supper for twelve months, with a control group 
of 110 children receiving no medication. ° 

2. The control group experienced no reduction in the average number of 
upper respiratory infections or the average number of febrile days in the twelve 
months of observation, as compared with the previous twelve months. 

3. The group given penicillin prophylaxis experienced a reduction in the 
average number of upper respiratory infections from 5.05 in the previous year 
of no penicillin prophylaxis to 2.3 in the year of penicillin prophylaxis (45.5 
per cent) and the group experienced a reduction in the number of febrile days 
from 16.76 days in the previous year to 4.24 days in the year of penicillin 
prophylaxis (25.3 per cent). 

4. No penicillin levels are reported for this study but English and late 
American sources are quoted to show that such dosage would, in children of 
these ages and weights, produce levels definitely bactericidal. 

5. The literature is reviewed to show the very controversial nature of the 
widely held belief that this prophylactic procedure would do harm by the 
production in vivo of penicillin-insensitive organisms; no such cases occurred 
in the 148 now reported and the 100 previously reported. 

6. The suggestion is made that if these results ean be corroborated in larger 
series over a longer period of time, a relatively inexpensive and harmless pro- 
phylaxis of upper respiratory infections in young infants and children will be 
possible. 
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ADDENDUM 


In a recent article, G. S. Husson (J. Peptar. 31: 651, 1947) found that 20,000 units 
ave good levels for four hours in infants to 5 months of age. 
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HE Red Graph method is a technique for identifying stages of bone develop- 


ment and reducing them to graphie expressions. The method was named 


from a new form of illustrative graph which was introduced in 1946 with the 
revision: of Todd’s Atlas of Skeletal Maturation.2. This revision includes a new 
standard of reference from which bone ages may be assessed from roentgen- 
ograms according to the Todd inspectional method? * described in the original 
edition. The outstanding difference between the original Todd standard and 
the revision is that the revision is designed to permit from each roentgenogram 
of the child an analysis of the developmental symmetry of the several bones of 
« functional unit of the skeleton as well as the skeletal age (Todd). A new 
form of graph which reduces the expression of developmental symmetry to a 
vraphie expression is discussed and illustrated in this revision. The authors 
believe that the Todd inspectional method of assessing bone development from 
roentgenograms is fundamental, and that the new form of graph is useful to 
the clinician. This paper describes how the new graph differs from the Todd 
graph in form and meaning. 


HISTORICAL BACKGROUND OF SKELETAL AGE (TODD) 


In 1937 Dr. T. Wingate Todd presented his standard of reference and 
deseribed his roentgenologiec technique for assessing the stages of skeletal de- 
velopment which the child has reached.2. This assessment of developmental 
progress in bone is made by timing the changes through which the articular 
surfaces of the bone and the epiphyseal cartilage plate progress during childhood 
to form the joints of the body. Todd’s method of assessing the skeletal age of 
each bone had been discussed in 1936 by Dr. Charles D. Flory, who actually 
presented the first standard for the inspectional method, and it had also been 
touched upon as early as 1928 by Dr. Milo Hellman.* Both Hellman and Flory 
have stated that they consulted with Todd prior to publishing their own material 
on skeletal changes, and the technique is, therefore, commonly known as the 
Todd inspectional method. 

The 1947 revision of the Todd standards of reference, published? and un- 
published, began in 1941. During the war a number of different people con- 
tributed ideas on practical clinical applications of the Todd inspectional method. 


Northwestern University Studies in Nutrition at the Hillman Hospital Birmingham 
Alabama, from the Department of Nutrition and Metabolism, Northwestern University, and 
from the Research Laboratories of the Children’s Fund of Michigan. 

The studies at the Nutrition Clinic, Birmingham, Ala., were supported by grants from 
the American Dry Milk Institute, Inc. 
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Kight test copies of the new standards were issued to clinies in the United States 
and abroad during the paper shortage. One of the ideas contributed was the 
technique for expressing the symmetry of skeletal maturation graphically which 
is described in this paper. The first illustrative graph used experimentally in 
the clinie was drawn in red color, and it was called the Red Graph to distinguish 
it from the Todd graph. The new standard and this graph became associated. 
The distinguishing name for the revision was chosen, therefore, according to the 
new graph, and is now known as the Red Graph method of assessing develop- 
mental symmetry in regions of the skeleton divided according to function. 

The Todd inspectional method of assessing skeletal development is based on 
bone form. Todd taught that this is the logical basis because growth of bone 
is a series of histologic changes in cell complexity whereby bone salts are model- 
led into a hard cortex, Usually these changes in cell complexity and the mod- 
elling are accompanied by general increase in bone size although there is not 
an equal size increase in all parts of a bone. Bone, of course, is so constituted 
that it cannot decrease in size during growth, and while this physical property 
makes bone unique as a body tissue, there are maturational changes within 
growing bone that are not reflected by its size. 

Skeletal age (Todd), therefore, is based upon the modelling of the bone 
cortex during growth, particularly in the region of joints. The Todd graph 
and the Red Graph are derived from the ages when the successive intermediate 
features of the adult bone cortex appear. There are a number of successive 
features of each joint surface which are universal. Since these features of the 
joint appear ‘‘stepwise’’ to replace each other, these intermediate steps'* have 
become known as skeletal maturity indicators. The standard of reference both 
for the Todd graph and for the Red Graph, then, consists of a series of roent- 
genograms which illustrate those successive skeletal maturity indicators which 
are universal and which, therefore, one may expect to find in every child before 
his bone attains its adult size and-form. Their value in the clinie rests upon 
the fact that the speed at which these indicators replace each other is a measure 
of the child’s bone growth. 


SIGNIFICANT DIFFERENCES IN THE FORM OF THE TWO GRAPHS 


A difference of greatest importance between the Red Graph and the Todd 
graph is that one is a zone and the other is a eurve (see Figs. 1 and 2). This 
difference in form is due to the fact that for the Red Graph the age equivalents 
of both the most advanced and the least advanced bone in a child’s roentgen- 
ogram are plotted on the graph paper to construct the zone. For the Todd 
graph the bone age equivalents are first assessed from the same roentgenogram 
as the Red Graph, but they are then averaged, and any average obviously ap- 
pears on the graph paper as one point. It is apparent to the reader at once that 
after plotting the maximum and the minimum assessment, the examiner has an 
expression of developmental symmetry of the skeletal region in the Red Graph. 
But after he has reduced the age equivalents of the several bones to the average 
used for the Todd graph, he can only compare the skeletal age (Todd) of the 
whole region with the child’s chronological age as a measure of developmental 
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symmetry, until successive roentgenograms are made. Then the observer will 


not be studying the same conception of symmetry of skeletal development, as 
will be discussed further in this paper. 


DIFFERENCES IN THE MEANING OF THE TWO GRAPHS 


The Red Graph stemmed from the same observations as the Todd graph up 
to the point where the average of the equivalent bone ages is calculated. The 
locations on the graph paper of the upper and the lower edges of the Red Graph 
zone (Figs. 1 and 2) are determined by the progress which two representative 
bones in each of the functional regions of the skeleton have made toward the 
adult form. The reader immediately asks two important questions: (1) How 
valid is it to use two bones (i.e., skeletal maturity indicators) as representative 
of a functional unit of the skeleton? (2) Why is the Todd graph, which is 
derived from a representative sampling of several bones in that part, ques- 
tioned? When some thought is given to the following biological principles, an 
answer is given to these two vital questions simultaneously : 

1. The structural and functional maturity of a child’s body is not revealed 
clearly by the average of the maturities of the functional parts of his 
body, for such an average discounts the development of the most advanced 
organs or parts and at the same time ‘‘adds to’’ the maturity of the 
lagging organ or part. The locale of the tissue strength or weakness is 
thereby obscured and the summarizing curve becomes a_ nonspecific 
indicator of symmetry. 

The process of cartilage replacement by bone is not an interstitial process 
although it is an absorption-addition process. No bone is ‘‘filled into’’ 
a growing cortex already ossified. 

There is a universal order in the steps whereby each joint surface is 
shaped. This order and its universality are not altered by the nutrients 
furnished to the child’s bone, nor by his health and natural speed of bone 
growth. No known factor alters the order of the steps whereby a given 
joint surface completes its adult form. If growth at the cartilage plates 
is disturbed,’ the joint surface modelling pauses until the condition is 
changed. If the interrupting factors affect growth of the bone radically, 
at length a caricature of the joint and the shaft is formed and it becomes 
a permanent part of the living tissue of the body. Ricketie bone is an 
example. The size, relative curvature, density, and composition of a 
joint surface are never the same in any two children, but no one mistakes 
a child’s tibia for his femur. 

The physiologic aeccyracy of using only the most advanced and the least 
advanced bone age equivalents of a functional part each time as the determinator 
of the edges of the Red Graph zone needs much further study. The writers 
regard them as comprehensive expressions of skeletal symmetry in the part as 
a rule, since the assigned age of every bone falls between the upper edge and the 
lower edge of the zone. Skeletal symmetry is important because the least ad- 
vanced bone must be brought through the full course of its maturation cycle, 
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and this should proceed on time as nearly as possible. In cases of nutritive 
failure and lagging growth, one is concerned about the retarded parts and the 
‘‘runaway’’ parts alike for they are often entrenched for many months in the 
hody’s effort to recover equilibrium. Other bones are likely to be stabilized 
somewhat too if the least advanced bone ean be accelerated at all. 

The most advanced bone serves interestingly as something of an indicator 
of the child’s potential when a decision has to be made about what the optimum 
developmental speed for his bone should be. Todd pointed this out when he said: 


‘*This brings us to the chief principle in the assessment of maturity, a principle which 
otherwise is difficult to comprehend. Since skeletal age is not a goal in itself but is employed 
as an indicator of bodily maturity, it is evident that the centers in which ossification progress 
is impaired will be fallacious criteria of maturity [i.e., the optimum bone development at 
whieh to aim]. The principle of assessment is therefore the utilization of the most advanced 
centers, not the average of all as a guide to actual bodily maturity. . .’’2 

If one decided that it is desirable to bring all of the child’s bones to the 
level of the most advanced bone, he must, of course, be sure that this one matur- 
ity indicator is not by chance greatly exceeding a speed of growth which is 
desirable for the child in question. For ealeulating the desired skeletal develop- 
ment level toward which the child should be guided, then, these departures from 
the Todd inspectional method are proposed : 


l. First plot the equivalent ages of the most advanced and the least advanced bone. 

2. Draw the oblique straight line which indicates that according to this standard of 
reference all of the child’s joint changes are expected to proceed at the rate of one skeletal 
month increase per month of increase in his age until epiphyseal-diaphyseal fusion occurs. 

$. Then enter the child’s skeletal age (Todd) as a limited indicator of developmental 
status of the part, with due regard for the fact that it is an average and that the maximum 
and the minimum bone ages used for the Red Graph are not deviations from this average. 


INTERPRETATION OF A RED GRAPH 


The Red Graph has a minimum of two parts and an optional third part. 
The following interpretation of the parts of the graph is offered by the authors: 


Part I. The Upper Edge.—This edge is plotted according to the ages assigned to the 
most advanced bone seen each time when the skeletal region is x-rayed. The upper edge, then, 
denotes the most nearly complete replacement of cartilage by bone which the child has attained 
at the age considered. (The child’s bone potential is always unknown.) 

Part II. The Lower Edge.—The lower edge has been plotted from the ages of the 
least advanced bone seen each time the same skeletal part of the child has been x-rayed. It 
denotes the smallest amount of progress toward cartilage replacement by bone which the 
child has attained either in the selected part or in the entire skeleton as the case may be, at 
the age considered. The bone potential remains unknown, but it is desirable that this less 
mature bone be expected to develop at nearly the same speed as the bone which determines 
the location of the upper edge of the graph. 

Part III. The Zone.—The area between the upper and the lower bone age equivalents 
is shaded in to indicate that the maximum and the minimum bone ages are to be considered 
simultaneously. In the light of what is known at present about the uniformity of the com- 
position of bone in a functional part, it seems unnecessary to plot every bone age assessment 
between the maximum and the minimum although this information is valuable. 
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INTERPRETATION OF FIGS. 1 AND 2 
FIG. 1 

Fig. 1 is the Red Graph and skeletal age (Todd) of the hand of a child 
who was under treatment for lipemia. He is child R. B., whose history has been 
diseussed in page 1,395 of Macy’s Monograph, Nutrition and Chemical Growth 
in Childhood. II. Original Data.6 This case was chosen by the authors as an 
example of what can be learned from a single roentgenogram. 

14 
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Fig. 1. 


The Upper Point.—The boy’s capitate was his most mature bone according 
to this standard of reference.’ It was assigned the developmental equivalence 
of 86 months. Since the child was 101 months old, he was on a slow schedule 
of development according to this edge of his Red Graph. 

The Lower Point.—The lunate was the least mature bone in the hand ae- 
cording to this standard of reference.’ It has been assigned the developmental 
equivalence of 54 months. Even if the slow schedule suggested by the upper 
edge of the Red Graph is the most favorable speed for him, the difference 
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between 54.months and 86 months indicates that the child has a significant 
amount of asymmetrical development in the skeletal part, and suggests the need 
for studying carefully the status of other body parts which influence bone 
growth before proceeding with the growth summary for the clinical history. 


The Zone—Dr. T. Wingate Todd had personally assigned this hand a 
skeletal age of 84 months according to his original standard of reference. Thus 
by inference one can see without plotting in the age equivalents for every bone 
that the lower edge of the graph (an equivalence of 54 months) indicates signi- 
ficant retardation, for Todd’s value is the average derived according to a stand- 
ard of reference which resembles the Red Graph standard of reference closely. 

Discussion of R. B.—It seems logical to the authors to consider first the 
events in the child’s life near the time when the child was about 4 years old 
rather than to foeus attention on the fifteen months of retardation suggested by 
the difference between the child’s age and the upper edge of the Red Graph. 
This is indicated because cartilage replacement by bone is expected to begin in 
the lunate near 3% years of age according to the Red Graph standard of refer- 
ence.' At 101 months this child appears to be on a slow asymmetrical schedule 
of cartilage replacement, and the initial preparation for cartilage replacement 
by bone when he was 314 years old could have been proceeding slowly, too, at 
that time. 

Skeletal asymmetry could be due to skeletal anomaly, but none was evident 
in the region of the lunate or elsewhere in the hand at 101 months. 

Whatever the cause of the developmental asymmetry in his bone may be, 
it seems clear that the child has been carrying a physical load for many months 
whieh reached into his bone. Whether the cause is constitutional failure which 
prevented the absorption of the proper amount of nutrients or lack of proper 
food is not indicated, of course, by the boy’s Red Graph. This amount of 
retardation at this age does suggest a constitutional basis, for by 8 years of 
age children’s bones have recovered from the effects of the brief severe ill- 
nesses common to early childhood, and this amount of skeletal asymmetry 
and retardation seldom persists by 9 years of age. 


FIG. 2 


Jean and Garnie are two children from the same family who have been 
studied in the Nutrition Clinie of the Hillman Hospital of Birmingham, Ala. 
Garnie is a boy and Jean is his older sister, In order to conserve space, neither 
their roentgenograms nor their complete ease histories are included. Garnie 
was examined fifty-six times in six years and Jean fifty-four times, in addition 
to the daily observations which the social service workers made of these children 
during the twenty months a milk supplement was given.* The family has been 
in a state of nutritive failure ever since these children were first examined in 
the elinie in 1940. The following is a brief extract from the detailed summary 


*These two children were given 3 oz. of defatted dry milk solids each day except on 
Sundays for a period of fourteen months in the case of Jean and twenty months in the case 
or Garnie. The milk was furnished through the courtesy of the American Dry Milk Institute. 
Inc. It was suspended in water, iced overnight and fed to the children by one of the social 
workers on the staff of the Nutrition Clinic. 
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of the physical condition of the family of these two children made by Mrs. 
Nelwyn Dill, one of the staff members of the Nutrition Clinic: 

Family History, in 1947.—The family consists of eleven children, ranging 
in age from 22 years to 9 months. The mother and father are 43 and 44 years 
old, respectively. 
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Fig. 2. 


Every member of this family except the two youngest girls and the youngest 
boy has been under observation or treatment by the Nutrition Clinic staff since 
1940. The father, all his life, has had symptoms of subclinical pellagra. In 
1940 he suffered with burning stomach, red, sore tongue, and cheilosis. Later 
he developed ulcers of the stomach. The mother, since 1938, has complained 
of her stomach and has often had deep, red, cheilotic lesions. The descriptions 
of the children’s conditions in many ways follow such an identical pattern that 
they may be grouped together. 

All of the children were breast-fed babies until they were 18 months to 2 
years old. With the exception of one of the girls, none of them was given any 
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supplement, This girl received orange juice and ‘‘blood tonie.’’ Each child 
in turn was given butterbean soup ‘‘to start real eating.’’ As small children 
they were all easily fatigued, had frequent headaches, severe muscular cramps 
in the legs, frequent cheilosis and injected eyes, constant mild colds and runny 
noses, and most of the time fretted and cried and slept fitfully. The social 
service workers have noticed that the two girls who did not receive treatment 


in the elinie were often cross and irritable, too. 

The family picture is more one of simple nutritive failure than of specific 
organic defects. One of the boys has suffered from asthma since he was 2 years 
old. His physical condition seemed worse than that of the others. The children 
differ in the intensity of their signs and symptoms of nutritive failure, but the 
younger children are not necessarily in poorer health than the older children. 


(ne of the older boys has low-grade mentality. 

Jean.—Jean was born Mareh 18, 1933. She was delivered at term, after 
two or three minutes of labor. She weighed 7 pounds at birth. She cut her 
first tooth at about 4 months of age, sat alone at 6 months of age, walked at 
about 1 year of age and talked at about 18 months of age. She had pertussis 
at 3 months of age. 

As a small child she was said to be emotionally very unstable. She com- 
plained of pains in her legs and burning in her stomach, and had frequent 
headaches, colds, and cheilosis. When she first came to the clinie as a patient 
in June, 1938, she had severe cheilosis and her eyes were injected. The family 
diet at the time was so deficient that Jean could not possibly have been getting 
enough food had her appetite been good, and it was not. Her two meals a day 
ineluded butter beans, salt pork, bread, and milk and egg occasionally. 

From June, 1938, through 1945, she was treated on numerous occasions 
with riboflavin. When she was just 12 years old she was included in an experi- 
mental study of the effeets of milk upon growth of children. In this experiment 
no preseribed correction of the family diet was made in order to focus attention 
on the effeets of the milk supplement. 

Jean immediately began to grow taller and to fill out, and by the time she 
had been drinking milk for fourteen months she changed from a scrawny, thin 
girl to a well-developed adolescent. Her energy and appetite increased, and 
she had fewer lesions. When the milk was stopped, her lesions returned 
promptly. The following summary of her physical condition was made at the 
time she discontinued drinking milk: 


JEAN’S Case History 

Date of examination: Aug. 8, 1946 Examining Physician: Esther Gross, M.D. 

Interval History.—Patient has had no illnesses during the past year. She missed fifty- 
five days of school but not beeause she was ill. She is now assuming the rather difficult 
hbehaviorisms of a poorly adjusted adolescent. Her diffieult attitude is being reflected in all 
the younger siblings. Menarche occurred on Jan, 13, 1946, and menses are now regular and 
uneventful. 

Physical Examination.—Patient is 13 years, 4 months, 20 days old, weighs 88 pounds, 
and is 152.8 em, tall.. Pulse is 96 and blood pressure is 104/50. 

She is fairly well developed and fairly well nourished, Previously she had been thin 


and underdeveloped physically. 
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Her head is not remarkable. Pupils are equal and react to light and accommodation. 
The conjunctivae are slightly injected. Sclerae and cornea show no changes, There is no 
photophobia as previously and the ophthalmoseopic examination is not remarkable. 

The eardrums are intact bilaterally. 

The nasal mucous membranes are reddened and the turbinates are swollen. This is 
about their usual condition. 

The teeth are in good condition. The gums are slightly hypertrophied but are not red- 
dened. There are well-healed rather deep scars at the angles of the mouth. The mucous 
membranes are shiny. The tongue is quite slick with a few deep fissures, and is slightly red- 
dened at the tip. The tonsils are huge and cryptic. This is about her usual mouth condition 
except that on numerous occasions the lesions have been moist for long periods. 

The cervical nodes are slightly enlarged, but there is no other lymph adenopathy as 
noted previously. The thyroid is now palpable. 

There is no pallor of the skin, no edema, and no dermatitis. Axillary hairs are now 
present. 

The chest is symmetrical and expands equally with inspiration. The lungs are clear to 
auscultation and percussion. The heart is not enlarged, the rate is normal, the rhythm is 
regular, and there are no murmurs. The breasts are well developed. 

The abdomen is at the level of the costal margins. It is soft and not tender to palpation. 
The liver and spleen are not enlarged. 

The genitourinary organs have not been examined. 

The extremities have never been remarkable. 

The patient is intelligent and displayed no emotional instability during the examination. 
This is a radical change from her usual irritability and intractability. 

The deep reflexes are equal and active bilaterally. Touch and vibratory sensations are 
intact. There are no motor weaknesses. Previously she had expressed and displayed muscular 
weaknesses, 

The tuberculin patch test was removed by the patient, and the blood count was refused. 

Comment: The patient is a fairly well-developed and fairly well-nourished 13-year-old 


girl, who is alert, cooperative, has good color, and appears to be in good health. 


Garnie.—Garnie is the eighth child in the family. He was born Jan. 8, 
1940. The family was on relief at the time and the mother’s diet was restricted 
to butter beans, biscuit, and salt fat pork all through Garnie’s babyhood, He 
was breast fed ‘‘ whenever he wanted to,’’ and had no other food except the juice 
of an orange once or twice a month. He eut his first tooth at 3 months of age 
and sat alone at 6 months. By the time he was 6 months old he had cheilosis 
at the angles of his mouth and injection of the lower lids. He had a profuse 
nasal discharge continuously. He walked at 11 months and talked at 14 months 
of age. 

Garnie’s mother states that he has never been really sick or ‘‘puny’”’ in his 
life. As a small child he stayed in his mother’s lap or ‘‘rode her hip’’ all of 
the time and sereamed if he were taken away from her. He continued with a 
cold and cheilosis at frequent periods, and when he was seen in the clinic at 18 
months of age he had raw red patches out from his nares over a wide area. 
Other children in the family had cheilosis simultaneously. 


Between the time he was 18 months old and 5 years, 2 months old, he had 


recurrent colds, purulent nasal discharge, occasional fairly severe diarrhea, and 
he usually had lesions in and about his mouth whenever he was seen in the 
clinic. When he was between 4 and 5 years of age he was treated for riboflavin 
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deficiency. He was included in the milk study when he was 5 years, 2 months 
old. The following summary of his physical condition during the milk study 
was made in 1946: 

GaRNIE’s CASE HistTorRY 


Date of examination: Aug. 8, 1946 Examining Physician: Esther Gross, M.D. 


Interval History.—Patient has had occasional upper respiratory infections but no other 
illnesses during the past twelve months. In May, 1945, he had a mild case of chicken pox. 

Physical Examination.—Patient is 6 years, 7 months old, weighs 4614 pounds, and is 
118.0 em, tall. Pulse is 96 and blood pressure is 90/50. 

He is well developed and well nourished now. A year ago he was fairly well developed 
but thin. 

His head is not remarkable. The pupils are equal and react to light and accommodation. 
The conjunctivae are not injected, and the sclerae and cornea show no changes. There is no 
photophobia, and the ophthalmoscopie examination is not remarkable. 

The eardrums are intact and have a good light reflex. In the past he has had occasional 
earaches and had otitis media when he was 4 years old. 

The nasal mucous membranes are injected, and the turbinates are greatly enlarged. He 
has a chronic nasal discharge. 

He has some dental caries and his oral hygiene is not good. There are a few well- 
healed small sears at the angles of his mouth. At the junction between the upper lip and the 
gums on the left, there is a pea-sized firm mass probably due to irritation from a ragged 
tooth. The mucous membranes are shiny. The tongue is finely granular with a few deep 
fissures, and is slightly reddened at the tip. The tonsils are moderately enlarged and cryptic 
but not injected. 

There is moderate cervical lymph adenopathy, and the inguina] nodes are shotty. He 
has had cervical lymphadenitis occasionally, but no suppuration. 

The skin is clear and the color is good. There is no edema of the skin and no dermatitis 
today, whereas, in the past he has had numerous lesions, and he has been pale. 

The chest is symmetrical and expands equally with inspiration. The lungs are clear to 
auscultation and percussion. The heart is not enlarged, the rate is normal, the rhythm is 
regular, and there are no murmurs. Previously he has had a slight sinus arrhythmia. 

The abdomen is at the level of the costal margins. It is soft and not tender to palpation. 
The liver and spleen are not enlarged. 

The genitourinary organs have not been examined. 

The extremities are not remarkable. 

The patient is fairly intelligent, and showed no emotional instability during the 
examination. 

The deep reflexes are equal and active bilaterally. Touch and vibratory sensations are 
intact. There are no motor weaknesses. 

The tuberculin patch test was negative a year ago. 

The patient refused to have a blood count. A year ago his red blood cell count was 
}.78 million and hemoglobin was 12.0 Gm., 78 per cent. 

Comment: The patient is a well-developed and well-nourished 6-year-old boy who is 
alert, somewhat rebellious, but appears to be in fairly good health. 


INTERPRETATION OF RED GRAPHS OF JEAN AND GARNIE 


The following interpretations of Jean’s and Garnie’s Red Graphs are of- 
fered. They have been made without referring back to the original roentgen- 
ograms in order to make a clear test of the graph itself : 


J ean.— 


Upper edge: Jean was on a slow schedule of bone development from 8 years 
to 12 years inclusive. She had an insidious slight retardation in her most 
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mature bones between 8 and 10 years of age, followed by a significant pause in 
bone formation for almost a year. She then recovered her former speed of bone 
growth in her most mature bones, and gained enough during the time she was 
getting the milk protein supplement to approximate the rate of one skeletal 
month growth for every month increase in her age. Apparently her hand was 
either fairly mature at the end of the milk study, or she had near optimum bone 
status, for her, in her most advanced centers. No ‘‘drop’’ in speed of bone 
production occurred. 

Lower edge: Jean’s bone was carrying a heavy, retarding load at 8 years 
of age. She reduced this load fairly rapidly even during the time between 10 
and 11 years when little new bone was being deposited in her most mature bone 
eenters. At the time she was put on the milk supplement, she had a fairly light 
retarding load and the skeletal part was developing fairly symmetrically. She 
was able to maintain this speed of bone growth, proceeding at a somewhat slow 
speed, after the milk protein was discontinued. 

The zone: The curve for skeletal age (Todd) falls near the upper edge of 
the zone, Jean had much greater disturbance of bone growth before 8 years 
than she had between 9 and 12 years. Since she was able to reduce the width 
of the zone consistently, one would not anticipate that she had much skeletal 
anomaly or that the cause of the asymmetrical development of her hand was 
due to constitutional defects. This interpretation of her past health history 
before she was seen in the clinic is, of course, colored by the trend of the entire 


Red Graph, and at the time of her first examination at 8 years of age, one could 
say only that she was quite retarded in bone growth and was carrying a heavy 
retarding load in this region of the skeleton. 


Garnie.— 

Upper edge: The upper edge of the Red Graph is so far above the standard 
eurve of reference that one immediately suspects a ‘‘runaway’’ type of bone 
development. No 3-year-old boy doubles his bone production without arresting 
one’s attention. Apparently he has maintained this production consistently for 
the four and one-half years, confirming the ‘‘runaway’’ impression one would 
get at 3 years of age. 

His speed of bone deposition has changed slightly recently, and one might 
make the statement cautiously that his skeleton is coming into a healthier state 
of equilibrium. 

Lower edge: Garnie has some bones which are developing slowly and irreg- 
ularly. These bones did not respond during the daily ingestion of the milk 
protein for over a year. Then they began to respond, but apparently they were 
not stabilized, for they lost some status as soon as the milk was stopped. 

The zone: The nature of this area and the position of the curve of skeletal 
ages (Todd) confirm quite clearly the skeletal maturational disequilibrium 
suggested by the relation of the upper and lower edges to the standard curve 
of reference. This disequilibrium is still quite firmly entrenched, and a con- 
stitutional as well as environmental lack is suggested. 
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The facts are that Garnie does have a number of rare skeletal anomalies. 
He has more than one aberrant center of ossification which appeared ahead of 
schedule as well as a number behind schedule. His bone trabeculae are coarse, 
and he has heavy, closely spaced bone sears in the metaphysis of the radius. 

In eontrast, Jean has fairly fine bone trabeculae, no anomalies, and her 
few sears are not closely spaced. (See Fig. 5 on page 146 of the JouRNAL for 


two reproductions of her roentgenograms. ) 


SUMMARY 


The Todd inspectional method of estimating the uniformity of maturation 
in regions of the skeleton has been reviewed, and a new graph for expressing 
the equilibrium of bone growth is described and illustrated. The authors have 
found the Todd inspectional method and this new form of graph useful in the 
clinie as aids in studies of nutrition and growth in health and disease. 


The authors express their sincere appreciation to Dr. William Walter Greulich, Diree- 
tor of the Brush Foundation of Stanford University, Dr. Normand L. Hoerr, Professor of 
Anatomy of Western Reserve University, and Dr. B. Holly Broadbent, Director of the 
solton Study of Western Reserve University, for their permission to discuss this method 
prior to the release of the standards of reference for it. This condensed description of the 
graph has been made at the suggestion of the editors of the JouRNAL to clarify the article 
on page 137 of the JOURNAL. 
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THE RED GRAPH AND THE WETZEL GRID AS METHODS OF 
DETERMINING THE SYMMETRY OF STATUS AND 
PROGRESS DURING GROWTH 


ARVIN W. Mann, D.D.S., ANp SAMUEL DreIzen, D.D.S., BirMINGHAM, ALA., 
S. IpeELL Pyue, M.S., CLEVELAND, OHIO, AND Tom D. Spres, M.D., 
BIRMINGHAM, ALA. 


a 1940 the dynamies of growth in children with nutritive failure has 
been a major study in the Nutrition Clinic. A primary objective in this 
study has been to determine the effect of malnutrition on growth in children. 
Although there is no single method for measuring the two attributes of growth, 
inerease in size and increase in cell complexity, in every type of body tissue,’ 
an estimation of both attributes is vital for an understanding of the amount 
and the cause of nutritive failure in the young. There are chemical* and roent- 
genographie® techniques for differentiating between them in bone and in soft 
tissue. The preferred method in the chemical and roentgenographie techniques 
is to measure the speed at which a child is developing in terms of maturity 
indicators’ ** rather than in terms of bulk or size, Maturity indicators are 
either the features of a body part and the secretory products of the cells of the 
part, or new phases of functioning that are attained in specific order.'| They 
serve to identify the stage of cell differentiation which the organ or the part 
has attained. 

Indicators have been described both for single organs or anatomie systems 
and for the entire body.*»**»* Of those available to date, the indicators de- 
scribed by Todd* and Wetzel® have been used in the Nutrition Clinie for chart- 
ing bone growth and general body growth, respectively. Both concepts treat 
growth as a process of progressive tissue maturing which has a universal order 
of change but a highly individualized speed of change. The Todd standard 
makes the speed of cartilage replacement by bone dynamie by timing the first 


appearance of the successive features of the child’s joint surfaces and relating 
them to his age. The Wetzel Grid charts the growth for the body as a whole 
by first condensing the child’s current stature and weight into (a) develop- 
mental levels (body size), and (b) physique channels (body build), and then 
by relating developmental levels with age to indicate speed and schedule of 


body development. 

By the Todd method, the stage of development of the skeletal area chosen, 
e.g., hand, is determined according to the speed of maturing of each bone in 
that area by comparison with a standard series of skeletal maturity indicators. 
In order to obtain what is known as skeletal age (Todd) each bone is assigned 
an age, and the assigned ages are averaged.* Comparison of skeletal age with 

Northwestern University Studies in Nutrition at the Hillman Hospital, Birmingham. 
From the Department of Nutrition and Metabolism, Northwestern University. 

These studies were supported by grants from the American Dry Milk Institute, Inc. 

*While it is clear that skeletal age (Todd) used in the literature is not an expression of 
skeletal age as he defined it originally,* no change in the current method of assessing skeletal 
age as it was done in the Brush Foundation Laboratories, Cleveland, Ohio, has been made in 


this study. 
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chronological age thus offers a condensed and practical measure of the skeletal 
development of the child. ; 

In the Wetzel technique, a developmental age may be obtained by reading 
the chronological age on the Grid at which the 67 per cent auxodrome intersects 
the developmental level which the child has attained. By referring the child’s 
developmental age so obtained to his chronological age, his degree of advance- 
ment or retardation with respect to the general population is expressible as a 
developmental ratio. A child who follows the 67 per cent auxodrome will have 
a ‘‘straight line’’ curve coinciding with the central-diagonal line in Figs. 1 to 4. 

In health, skeletal maturing and general body maturing are so nearly 
parallel that they have been regarded as almost interchangeable.*"** Todd, how- 
ever, regarded maturational level in bone as a ‘‘third measure of physical de- 
velopmental growth during childhood, the other two being weight and stature.’’ 
In the Wetzel technique only two of the three measures, that is, height and 
weight (with age), are included. Wetzel states that developmental age ‘‘serves 
the same purpose as, but avoids the disadvantages connected with, roentgenologic 
determinations of skeletal age.’’!* 

When, however, skeletal age (Todd) was compared with developmental age 

Wetzel) in 250 children in whom bone growth and general body growth were 
always studied in conjunction over a six-year period, it was noted that the two 
measures of maturity were not parallel or identical except in a short age range 
extending from 10 years, 4 months to 12 years, 8 months (Figs. 1, 2, 3, and 4). 
The results suggested that measures of maturation based on averages such as 
skeletal age (Todd) or on probability,** such as developmental age (Wetzel), 
give a limited portrayal of the stage of development of a child at any given time. 
Nutritive failure affects the growth and differentiation of every cell in the body 
to some extent, as all cells are more or less dependent upon the food intake of 
the individual for growth and repair. It is also axiomatic that not all cells or 
tissues are mobilized simultaneously and to the same extent for maintaining the 
essential life processes, and that in times of prolonged stress such as nutritive 
failure certain cells or tissues take precedence in their demands over others. 
The ultimate result is a degree of asymmetry which is masked when growth is 
evaluated as an average or when it is based on probability no matter how small. 

The writings of both Wetzel and Todd indicate that they were both cog- 
nizant of the shortcomings of condensed expressions of maturity. Wetzel states, 
‘There is nothing in the definition of developmental age or in the method of 
determining it which could be construed to imply that equal developmental ages 
imply equal maturity or, more broadly, that developmental age is an unqualified 
measure of maturity.’"** Todd pointed out his reservations when he said, ‘‘ Until 
one realizes that maturity status does not correspond with stature or with weight 
and does not even necessarily correspond with age, that, indeed, it is governed 
by influences distinct from those which control either stature or weight, one is 
liable to expect that maturity rating should correspond in some degree with the 
ratings on age, on dimension, and on weight. Children of small stock may be 
adequately matured (in skeleton) though below average in stature. Children 
with families in which corpulence is characteristic may seem to be overweight 
but are not necessarily advanced in maturity rating.’ 
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The desire to express the extent of symmetry of growth of the individual 


child on a biological rather than a mathematical basis has stimulated the authors 
to make use of those aspects of both the Wetzel Grid and the Todd roentgen- 
ographie technique which apply to the single child rather than to the group. 
The Red Graph method,' which is derived from the Todd method, and the 
Wetzel Grid both can be applied for this purpose as measures of the growth of 
an important tissue of the body and of the body as a whole, respectively. They 
are similar enough in concept and different enough in the facts revealed to be 
used in conjunction, for when Todd’s and Wetzel’s formulations are placed 


side by side the following similarities are noted (Table I) : 


TABLE I 








IF ONE SEEKS 


IT IS EXPRESSED IN THE 
WETZEL GRID BY: 





Physique 


Nutritional grade 


Developmental level 


Progress 


Evidence of unsatis 
factory variation in 
physical status 


Disturbance of growth 
Predicted basal heat 


Load imposed by 
growth failure 


A measure of com- 
parative advance- 
ment 


Channel* 


Adherence to preferred 
channel 


Child’s current level in 
channel system* 


Character of channel course 
and of own auxodrome 


Cross-channel deviation to- 
ward left or right, and as 
a rule, slow down in aux- 
odromic progress 


Cross-channel deviation ; 
auxodromic lag 

Calorie level chart aligned 
with developmental levels* 

**Calorie debt’’ and 
‘“growth debt’’ to be cal- 
culated from level differ- 
ence between expected and 
actual auxodromes 

Developmental age 
( Wetzel) * 


ROENTGENOGRAM BY: 


The contour’, form’, size-for-age and 


the internal architecture of the 
bone; amount of overlying tissue* 

Bone density, smoothness of bone 
margin, uniformity of the trabec- 
ulae according to the characteristics 
of the bone in question* 

Child’s skeletal maturity plotted ac- 
cording to an oblique straight line 
(age seale)* 

Progress denoted by the area between 
the most advanced and least ad- 
vanced levels of maturity in the 
skeleton (i.e., Red Graph) * 

New and old bone scars; difference in 
density of diaphyseal and metaphys 
eal bone; relative maturity and 
density of the secondary centers of 
ossification according to the order 
in which they begin to ossify* 

Bone scar, difference in bone density 
and architecture of the metaphysis* 

Equivalent unknown: possibly the up- 
per edge of the Red Graph* 

Rate of deposition of bone: develop 
ment of joint surfaces, to be 
gauged by the least advanced and 
most advanced bone maturity indi- 
eators* 

Skeletal age (Todd) * 


*These parts of the analysis of the child’s growth can be made at the initial examination 


vr any one subsequent examination of the child. 


Fig. 5, which will be discussed presently, shows what the authors have 
found to be the minimum essential data necessary for an interpretation of the 
Todd and Wetzel formulations. The following Comparative Charts I and II 
for two girls, Jean and Betty, are derived from all of their data collected during 
the milk study, and are based on the preceding comparisons of the Todd and 
Wetzel formulations. The details of Jean’s medical history are presented on 





Birth date: March 18, 


JEAN'S 


Physique 


Nutritional grade 
Developmental level 


Progress 


Evidence of unsatis 
factory variation in 
physical status 


Disturbance of 
growth 

Predicted basal heat 

Load imposed by 


growth failure 


\ measure of com 
parative advance- 
ment 


Birth date: Sept. 13, 


BETTY ’S 


Physique 


Nutritional grade 
Developmental level 


Progress 


Evidence of unsatis 
factory variation in 
physical status 


Disturbance of 
growth 

Predicted basal heat 

Load imposed by 


growth failure 


measure of com- 
parative advance- 
ment 


1933 


THE JOURNAL OF 


Cuart I. 


1933 


THE 


Fair throughout 


ACCORDING TO GRID 


Optimum throughout 
92 — 114 (in 14 mo.) 


Adhered to own channel 
course. Adhered to own 
auxodrome with abrupt 
slowing last two months 
of milk study 
.o evidence in channel 
course; variation in aux- 
odrome during last 2 
months of study 

1 deviation (not significant ). 
Slight auxodromic lag last 
2 months 

1,138 ealories — 
ories 

Essentially no debt 


1,230 eal 


1.8 yr. retarded — 2 yr. re 
tarded 


Cuart II. 


ACCORDING TO THE GRID 


Borderline — poor — bor- 
derline — poor 
Below optimum throughout 


68 — 92 (in 20 mo.) 

Drift toward less favorable 
channel course. Smooth, 
insidious slowing of aux 
odrome ' 

Cross-channel deviation 3 
times, once significant, ac- 
companied by _ insidious 
slowing of progress 
significant disturbance; 
slight lag in progress 

1,032 ealories — 1,138 cal- 
ories 

Essentially no debt 


2.8 yr. retarded — 3.5 yr. 
retarded 


COMPARATIVE CHART 


PEDIATRICS 


FOR JEAN 





Age at beginning of milk study, 12 yr. 
Age at end of milk study, 13.2 yr. 
ACCORDING TO THE ROENTGENOGRAMS 
PLUS THE RED GRAPH 
Long slender bones: fairly dense — 
quite dense 
Fair — good 
At least 10 months behind schedule 
— at least 3 months behind sched 
ule 
Slow with fairly heavy load — a 
little slow with moderate load 








5 old sears, many fine scar remnants 
— 2 recent scars, some remnants 


density, smooth, 
recent scars 


Diffuse increased 
dense bone texture; 2 


A year retarded with nearly a two 
year retarding load —> % year re- 
tarded with a little less than a year 
retarding load 

1.3 yr. retarded 
tardation 


— very little re 


COMPARATIVE CHART FOR BETTy 


Age at beginning of milk study, 11.5 yr. 


> 
ACCORDING TO THE ROENTGENOGRAMS 
PLUS THE RED GRAPH 
Thin, small boned — thin, significant 
increase in size 
Poor — only fair 
At least 1.2 yr. behind schedule — at 
least 8 mo. behind schedule 
Slow with heavy load — slow with 
moderate load 


Age at end of milk study, 13.2 yr. 





1 old thin sear, 1 new heavy se: 
many light old remnants — 3 
heavy sears, few light old remnants 


1 sear, diffuse increased density dur 
ing milk study 


Over a year retarded with a 2-year 
retarding load — about a year re 
tarded with slightly less than a 
year retarding load 


2.0 yr. retarded — 7 months retarded 
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page 132 of the JourNaL. Betty’s medical history is summarized in the 
Appendix of this paper. 
DISCUSSION 
An attempt has been made to compare the Red Graph formulation and the 
Wetzel Grid formulation for similarities and differences in quantifying growth, 


COMPARISON OF SKELETAL AGE (TODD)* 
AND 
DEVELOPMENTAL AGE (WETZEL) 
IN 250 CHILDREN 
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Fig. 1.—In 250 children used for comparative purposes, skeletal age (Todd) and develop- 
mental age (Wetzel) are not parallel or identical except over a very short age span. Every 
child was incluced more than once at a number of evenly spaced successive ages. <A child's 
developmental age (Wetzel) was never plotted without the corresponding skeletal age (Todd). 


and for their application as indicators of the growth of a body part and of the 
body as a whole, respectively. In a previous report the authors have expressed 
the desirability of supplementing the Wetzel Grid with other devices such as 
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roentgenograms to measure growth.’* The desire stems from the need for an 
understanding of the functional and structural symmetry of the parts and of 
the body as a whole. Neither the Todd method nor the Wetzel method was 


COMPARISON OF SKELETAL AGE (TODD)* 
AND 
DEVELOPMENTAL AGE (WETZEL) 
IN 141 GIRLS 
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Fig. 2.—In i41 girls skeletal age (Todd) and developmental age (Wetzel) were not parallel 


or identical except over a very short age range. 


proposed as an end in itself, but as a means of analyzing the functional status 
of the part and of the whole from the structure attained by the part and by 
the whole. 

In a review of the Wetzel Grid it has been stated that ‘‘Children on the 
same level lines |i.e., developmental levels] thus all have the same surface area 
even though they are of different body shapes, that is, even though their points 
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an are found in different channels.’ It follows therefrom that children with 
of identical surface areas have identical basal calorie needs according to the Wetzel 
as Grid. Having identical surface areas does not reveal, however, whether two 


children have progressed to the same stage of maturation. Although identical 
developmental levels (Wetzel) indicate that two children probably have the 


COMPARISON OF SKELETAL AGE (TODD)* 
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Fig. 3.—In 109 boys skeletal age (Todd) and developmental age (Wetzel) are not parallel 
or equal except over a short age range. The divergence of the two curves in the upper age 
range, however, is not nearly so great as it is for the girls. 
same caloric needs, the two children may differ in their requirements for the 
various specific nutrients because they are at different stages of maturation. 
Fig. 5 illustrates how two girls, Betty and Jean, who are nearly the same 
chronological age and according to their Grids, were of similar body shape 
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physique) until Jean's pubescent changes began, were, according to their roent- 
genograms and their secondary sex characteristics, at different stages of skeletal 
maturation. While their diets in general differed considerably, they were both 


SEQUENTIAL DEVELOPMENTAL AGES (WETZEL) 
AND SKELETAL AGES (TODD) 
FOR CHILD NO.74 
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Fig. 4 Betty's sequential skeletal ages (Todd) compared with her sequential develop- 
mental ages (Wetzel). The two ages are not interchangeable. The discrepancy between the 
two curves suggests that one or combinations of the three over-all growth indicators, height. 
weight and living bone, become, operative in different ways at different times (refer to page 
131 in the JOURNAL for Jean's skeletal age curve [Todd]). 


in a continuous state of nutritive failure for different causes. The response of 
Jean and of Betty to the same amount of milk supplement was so different that 
it appears illogical to attribute it to the fact that Betty needed more calories 
than Jean. In the light of her history, Jean’s change in channel position and 
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the continued upward trend of her auxodrome must be attributed to a combina- 
tion of the pubescent changes and the effects of the milk supplement. Jean’s 
Grid eurves do not, however, indicate clearly to which degree the changes were 
pubescent and to which degree they were nutritional in causation. On the con- 
trary, the skeletal maturity indicator of pubescence, namely, epiphyseal fusion,*® 
is seen in Jean’s roentgenograms and the secondary sex changes of the pubescent 
stage are obvious in her photographs. The roentgenogram and the photographs 
reveal growth facts to the authors which the shape of her auxodrome alone does 
not reveal, as the auxodrome does not show the post-pubescent levelling. 

The analysis of the data presented in Fig. 5 suggests that there is a need 
for distinguishing between the specific nutritional requirements of Betty and 
Jean; their caloric needs were repeatedly the same according to their Grids, 
but they were at different stages of maturation according to their skeletal and 
gonadal indicators. From the standpoint of specifie nutritional requirements, 
our clinical problem centers in the functional symmetry of the various parts. 
(The symmetrical structural maturation of the parts of the body depends upon 
functional symmetry.) The concept of functional symmetry is fundamental! to 
the full understanding of skeletal growth, and the Red Graph formulation 
appears to the authors to offer a method, however crude at this stage, whereby 
the symmetry of maturation may be quantified. 


SUMMARY AND CONCLUSIONS 

Clinical use of height and weight, photographs and bone roentgenograms 
in the analysis of nutritive failure in children has been discussed, and a Com- 
parative Summary Chart for clinical use has been presented. Height and weight 
were reduced to graphic form by the Wetzel method. The roentgenograms were 
interpreted graphically by the Red Graph method. The Red Graph is based 
on the Todd formulation, and it offers a method whereby the symmetry of 
skeletal status and progress during growth may be quantified. The following 
conclusions have been reached : 

1. Developmental age (Wetzel) derived from the Grid and skeletal age 
(Todd) derived from bone roentgenograms were seldom identical, and are not 
always interchangeable as measures of the stage of maturation which a child 
has reached when his own mode of progress is considered. 

2. Developmental age (Wetzel) and skeletal age (Todd) are expressions 
of growth symmetry when referred to the child’s age. 

3. Comparison of a child’s auxodrome and his Red Graph aids in visualizing 
the developmental symmetry of his body in relation to his skeleton. 

4. The Red Graph and the channel and auxodrome curves derived from 
the Wetzel Grid may be used independently. When the authors have used the 
Wetzel Grid and the Red Graph method in conjunction, more of the develop- 
mental interrelations of bone and of the soft parts have been revealed. 
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THE JOURNAL OF PEDIATRICS 


APPENDIX 


SUMMARY OF BETTY’S MEDICAL HISTORY 


Betty was born Sept. 13, 1933, and is the youngest of five children. Her mother is 
living and well; her father died in 1941 of a brain tumor. Her brother and three sisters 
range in age from 18 to 29 years. Her brother was rejected from the army because of poor 
health and ‘‘small’’ size. Her sisters have been patients in the Nutrition Clinic. 

Betty weighed 6% pounds at birth. She was delivered at term after three hours of 
labor. She did not cut her first tooth until she was one year old. She sat alone at one year 
of age, and was walking and talking at 2 years of age. 

She had pellagra and rampant dental caries when she was examined in the clinie for 
the first time in 1941. She was described then as a small, very emaciated child who looked 
pale and wan. From that time until she was given the milk supplement daily, she was treated 
intermittently for pellagra followed by generalized nutritive failure because of incomplete 
recovery from pellagra. 

Betty ’s appetite has never been very good. When the milk study began, she was usually 
eating only two meals a day. Breakfast often consisted of bread and butter, gravy and a 
piece of white meat, and water to drink. Supper consisted mainly of dried butter beans; 
sometimes she had mashed potatoes. She had milk about three times per week and some fresh 
fruit in season. She ate lots of candy. 

Past Illness History.—This history was obtained from the mother and the patient. 
Betty’s mother is very pleasant, and gives a fairly reliable history. 

\t 2 years of age: mumps; no complications. 


g 
At 3 years of age: chicken pox; no complications. 

At 8 years of age: pellagra, followed by general nutritive failure because of incomplete 

recovery from pellagra. 

At 9 years of age: measles; no complications. 

pneumonia, marked cervical adenitis, delirium and high fever; ill 
for three months. 

At 10 years of age: ariboflavinosis and recurrent pellagra, followed again by general 

nutritive failure because of incomplete recovery from pellagra. 

The following clinical notes by Dr. Esther Gross and Dr. Arvin W. Mann indicate her 
status at the beginning of the milk study, when she was between 11% and 12 years old: 

General Appearance, April, 1945.—The patient is a fairly well-developed, rather thin, 
very talkative child who appears to be in fair health except for dental caries and myopia 
which has been corrected with glasses for about one year. No definite form of deficiency 
disease is now indicated, but she has generalized nutritive failure. She has frequent diarrhea, 
questionable asthma, and she has a cold almost all of the time. She has a headache ‘‘off 
and on.’’ The patient gives the impression of being emotionally unstable, and says she thinks 
she is. She failed twice in the first grade but likes school, and is doing well now in the 
third grade. 

Physical Examination, July 25, 1945.—Pulse is 90: blood pressure is 108/70. Her pupils 
are equal and react to light and accommodation. Conjunctivae and sclerae are not injected. 
She has no photophobia, and the ophthalmoscopic examination reveals no abnormalities. The 
left eardrum is obseured by dark, hard cerumen. The right drum is not injected, and has 
a good light reflex. The nasal mucous membranes are injected, the turbinates are swollen, 
and there is a small amount of mucopurulent discharge present. 

She has extensive dental caries, and oral hygiene is not good. The lips are mottled, but 
she has no eracks or uleers. The gums are hypertrophied and slightly reddened. The angles 
of the mouth are clear. The tongue is slick at the edges, and slightly red at the tip. The 
tonsils are cryptic. The anterior cervical lymph nodes are enlarged; the inguinal nodes are 
shotty. The skin is clear. 

Her chest is symmetrical and expands equally with inspiration. There is no beading of 
the ribs. The lungs are clear to auscultation and percussion. The heart is not enlarged, the 


rate is normal, the rhythm is regular, and there are no murmurs. 
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The abdomen is at the level of the costal margins. It is soft, not tender to paipation, 
and no masses are found. The liver is at the level of the costal margin. The spleen is not 
enlarged. The costovertebral angles are not tender to pressure. 

The extremities are not remarkable. The deep reflexes are equal and slightly hyper- 
active. Vibratory and touch sensations are intact. The patient gave the impression of 
being somewhat emotionally unstable. 

She was placed on a dietary supplement of one quart of reconstituted, dry, defatted 
milk six days a week from April, 1945, through November, 1946. In view of the unfavor- 
able change in channel position on the Grid, a detailed medical examination was made on 
June 13, 1947, six months after the milk was stopped. The findings were as follows: 

Interval History.—Patient was ill twice during the past year with fever, sore throat, 
and swollen cervical lymph nodes. She missed two weeks of school. She passed to the senior 
fourth grade. She has easy fatigability, very occasional headaches, no burning or injection 
of the eyes, no blurred vision, and no night blindness. She has had no trouble with her ears. 
She has had no epistaxis. She had ulcers in her mouth several times during the year. She 
had no burning of the skin and no dermatitis. Her appetite has been good. She has had no 
vomiting, constipation, or abdominal pain, but has had occasional bouts of diarrhea which 
last three or four days, the last occurring about two weeks ago. She has had no symptoms 
referable to the genitourinary tract. She has no trouble sleeping, but is nervous and gets 
angry easily. 

Physical Examination.—The patient weighs 76 pounds and is 151.4 em. tall. Her pulse 
is 108, and her blood pressure is 112/62. She is fairly well developed and fairly well nourished. 

Her head is not remarkable. The pupils are equal and react to light and accommodation. 
The conjunctivae and sclerae are not injected. The cornea is clear. There is no photophobia, 
and the ophthalmoscopic examination of the fundi shows no changes. The left drum is ob- 
secured with dark, tarry looking wax. The right drum is intact and has a good light reflex. 
The nasal mucous membranes are not injected. 

Some of the teeth are quite carious, all are badly stained, and oral hygiene is poor. The 
gums are hypertrophied, reddened, bleed easily, and are receding. The lips show no changes. 
There are old deep scars especially prominent at the left angle of the mouth. The tongue is 
coarsely granular and all the papillae are quite prominent. The tonsils are enlarged. 

The cervical lymph nodes are moderately enlarged, and the thyroid is just palpable. 

The patient has many freckles but the texture of the skin is good. There is slight 
pallor, but no edema of the skin and no dermatitis. 

The chest is symmetrical and expands equally with inspiration. The breasts are begin- 
ning to show slight development. The lungs are clear to auscultation and percussion. The 
heart is not enlarged, the rate is normal, the rhythm is regular, and there are no murmurs. 

The abdomen is at the level of the costal margins. It is soft and not tender to palpation. 
Liver and spleen are not enlarged. There are no masses. The costovertebral angles are not 
tender to pressure. Pubic hair is present and axillary hair is just starting. The patient 
has not yet menstruated. 

The extremities are not remarkable. The patient displayed no emotional instability dur- 
ing the examination. The deep reflexes are equal and active bilaterally. Touch and vibratory 
sensations are intact. The tuberculin patch test is negative. The red blood cell count is 4.77 
million. Hemoglobin 13.2 Gm., 85 per cent. 

Comment.—The patient has gained 13 pounds and 12.5 em. in height during the twenty- 
month period of milk ingestion, and has gained 7.5 pounds in the last six months. She is a 
fairly well-developed, fairly well-nourished 13-year-old girl who is cooperative, pleasant, and 
in moderately good health. She has a slight speech defect. 
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DO ERYTHROBLAS'TOTIC NEWBORN INFANTS DESTROY 
Rh-NEGATIVE RED BLOOD CELLS? 


Epwin L. KenpiG, Jr., M.D. 
RICHMOND, VA. 


a the past several years infants with erythroblastosis fetalis have been 
treated with multiple transfusions of Rh-negative blood. More recently, the 
procedure of exsanguination and replacement with Rh-negative blood has been 
used. Experience in patients requiring an even larger amount of Rh-negative 
blood has raised a question: Can this entire problem be answered by the replace- 
ment with Rh-negative blood? 

During tlie past three years I have observed three infants with erythro- 


blastosis fetalis who remained anemic despite transfusion with Rh-negative blood 
in the amount of twice their estimated blood volume. 

One infant weighing 3,360 Gm. at birth received 880 ¢.c. of Rh-negative 
blood during the first six weeks of life. She was discharged from the hospital at 
that time with hemoglobin 63 per cent and red blood cells 3,350,000. 

A second infant, who weighed 3,750 Gm. at birth, received 1,085 ¢.c. of Rh- 


negative blood during the ensuing six weeks. At the end of this time the 


hemoglobin was 74 per cent and red blood cells 3,990,000. 
Questioning has revealed others who have had a similar experience. 
Following is a report of a recent patient requiring a large amount of 


Rh-negative blood : 
CASE REPORT 


P. W., a white female infant, was the fourth child. Three siblings, aged 8, 6, and 4 
The mother was Rh-negative and two days post 


years, respectively, were alive and well. 
Labor 


partum her blood showed anti-Rh blocking antibodies in a titer 1:1,024 (anti Rh,’). 
was of six hours’ duration, and the baby, weighing 2,730 Gm., was delivered by low forceps 
The infant cried promptly and seemed to ‘be in 


from a left occipitoanterior presentation. 
The infant was first 


good condition until the day after birth, when jaundice was observed. 
She was deeply jaundiced, apathetic, and listless. The 


seen by me on the third day of life. 
The hemoglobin was 54 


liver was 3 em. below the costal margin. The spleen was not felt. 
per cent, red blood cells 2,730,000, white blood cells 37,500, and the smear showed 60 normo- 
blasts per 100 white blood cells. 

The baby was transfused daily for the next week, receiving a total of 315 ¢.c. Rh-negative 
blood. (Fig. 1) She was in good condition at that time, with hemoglobin 79 per cent and 
red blood cells four million, but ten days later the hemoglobin dropped to 58 per cent and 
the red blood cells to 3,290,000. From that time until discharge another 305 ¢.c. Rh-negative 
blood was given. (Fig. 1) 

The baby was finally discharged at 6 weeks of age with hemoglobin 66 per cent and 
red blood cells 3,520,000, having received during that period a total of 620 ¢.c. Rh-negative 
blood. 

DISCUSSION 

Lueas and Dearing,’ who contributed an early study on blood volume in 
the newborn infant, found the average to be 147 ¢.c. per kilogram of body 
weight. Bakwin and co-workers* in a later study found the blood volume 
in infants to vary between 71 and 148 ¢.c. per kilogram of body weight, with 


From The Department of Pediatrics Medical College of Virginia Hospitals, Richmond, 
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the higher figures in the newborn infant and an average of 101 ¢.c. These 
authors showed the decrease in the amount of blood per kilogram of body weight 
as age increases to be due to diminution in the volume of red blood cells. Win- 
trobe* estimates the total blood volume at birth to be about 300 ¢.c., with grad- 
ual increase until it doubles at the end of the first year. These wide variations 
make accurate estimations difficult, but by any one of them the amount of 
blood given in the three reported cases approximates twice that of the estimated 
blood volume. 

The normal newborn child has 4,800,000 to 6,200,000 red blood cells at birth, 
and this drops to a low point of 4,400,000 to 3,400,000 at 6 to 8 weeks of age.* 

The blood used for transfusion in the first two reported cases was taken 
from the Medical College of Virginia Blood Bank and special effort was made 
to supply blood no more than five days of age. Blood for the case reported in 
detail was furnished by another blood bank, and the director has assured me 
that the rapid turnover almost precludes the use of blood older than five days. 
The blood was tested only with anti Rh, serum, so it may have contained Rh’ 
and/or Rh” antigens which would be subject to destruction by maternal anti- 
bodies. However, this is extremely rare. 

Callender and co-workers’ have demonstrated the average life span of the 
transfused red blood cell to be sixty-three days. 

In order for the red blood cell count of the reported patients to approxi- 
mate a normal level, Rh-negative blood in the amount of approximately twice 
the estimated blood volume was necessary, and the average life of these Rh- 


negative blood cells should have been ample to span the six-week period of life 


reported. 

According to Damashek,® *‘the spleen is certainly of aid in most hemolytic 
processes, and at times initiates and carries through the entire reaction.’’ It 
is possible that in these cases the splenic tissue is geared to excessive blood 
destruction and may overstep its balance and destroy some normal red blood cells. 


SUMMARY 
Three infants with erythroblastosis fetalis- in whom twice the estimated 
blood volume was replaced with Rh-negative blood are reported. In view of 
the large amount of Rh-negative blood required in these three patients, the 
question is raised as to whether or not replacement of Rh-positive blood with 
Rh-negative blood completely answers the problem. The question is also raised 
as to the mechanism causing destruction of the Rh-negative red blood cells. 
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NATURAL INCIDENCE OF INFLUENZA ANTIBODIES IN CHILDREN 
OF DIFFERENT AGE GROUPS 


Puiuie Conen, M.D., anp Herman Scuneck, M.D.* 
New York, N. Y. 


— /)UGH the majority of adults have been shown to possess considerable 
quantities of neutralizing antibodies against the influenza virus, there is 
little available data about neutralizing antibodies in children of various age 
groups, as well as a paucity of data comparing influenza antibody levels of 
mothers and their infants. 

It is the purpose of this paper to report the correlation between maternal 
and infant serum antibody levels, to show that the age groups up to 6 or 7 
years of age are deficient in spontaneous influenza antibodies; and to reveal 
the unevenness of immune antibodies in the older age groups to different strains 
of the influenza virus. 

Rickard and Horsfall' performed quantitative neutralization tests with 
influenza A virus and the serum of mothers and their infants at various periods 
after birth. They found that during the first two months of life infants possess 
antibody levels almost identical with those of their mothers. During the third 
and fourth months antibody levels rapidly decreased in infant serum, and from 
the fourth to the sixteenth month very few infants possessed demonstrable con- 
centrations of antibodies against this virus. 

Francis and Magill? showed that the frequency of completely protective 
sera in newborn infants is approxjmately the same as in middle-aged individuals. 
After the first month of life, a sharp drop in the percentage of positive sera 
occurred and persisted through the first year of life. After the first year of 
life the incidence of antibodies increased to its maximum between 20 and 40 
years, when 90 per cent of the sera conferred complete or partial protection to 
mice infected with the influenza virus. 

Andrewes and co-workers® reported the incidence of neutralizing antibodies 
to human ( Weiss strain) influenza virus as lower in children under 10 years of 
age than in older children and adults. Neutralizing antibodies to swine influenza 
were regularly found present in adult sera but were wholly absent from the 
sera of children under 10 years of age. 

Serum was obtained from eighty-one children in the Pediatrie Clinic of 
Beth Israel Hospital between October, 1946, and March, 1947. The ages of 
these children ranged from one month to 18 years. Serum was also obtained 
from thirteen mothers and their newborn infants. 


METHODS 


Serologic Tests —For measuring the concentration of influenza antibody 
in serum, the red cell agglutination inhibition reaction* was employed. The 
technique used was the modification of the U. S. Navy Laboratory Research 


From the Pediatric Service of Dr. Philip Cohen at Beth Israel Hospital, New York City. 
This work was aided by a grant from the Loyal League Philanthropies, Inc. 
*Loyal League Fellow. 


154 





COHEN AND SCHNECK: NATURAL INCIDENCE OF INFLUENZA ANTIBODIES 155 


Unit 1 method.‘ Tests in the laboratory indicated that if these titers were mul- 
tiplied by twenty-five they would correspond roughly to those reported by Salk 
and co-workers,’ where a correlation between influenza susceptibility and anti- 
body level was found in man. 

The strains of influenza virus employed in these tests were type A con- 
sisting of the PR8 strain and type B consisting of the Lee strain grown on chick 
chorioallantoie fluid. 

The probable influenza susceptibility status of our group based on the study 
of Salk and co-workers® is as follows: 


Susceptibility of Influenza Titer Range 
Susceptible <8 
Probably resistant 8-64 
Almost certainly immune > 64 


The neutralizing capacity against the PR8 strain of the influenza A virus 
and against the Lee strain of influenza B virus of the serum of thirteen mothers 
and their newborn infants was determined. The results are presented in Table I. 
It will be seen that the distribution of antibody levels was only slightly differ- 
ent among mothers and their infants during the neonatal period. There was ¢ 
slight tendeney for the infant titers to be a trifle higher, with the exception 
of the two highest maternal titers. 


TABLE I. RESULTS OF NEUTRALIZATION TESTS WITH INFLUENZA A AND B VIRUS AND THE 
SERA OF MOTHERS AND THEIR NEWBORN INFANTS 
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In Table II it will be seen that there is a uniformly low distribution of 
antibody levels to both the PR8 and Lee strains of the influenza virus in infants 
from one month to 16 months of age. The close correspondence between the 
neutralizing antibody levels possessed by mothers and their infants in the pre- 
vious table and the consistently low level in the age group from one month to 
16 months strongly suggest that the concentration of antibodies in the mothers’ 
serum was the factor which determined the antibody concentration in the in- 
fants’ serum, namely, passive transfer. This is in accordance with the work 
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of Cohen and Seadron,® who showed that the immune properties of the new- 
born infant depend upon the immunologic status of the mother. Since the anti- 
bodies had not been produced by the child itself, they were soon eliminated, 
accounting for the low levels in the age group from one month to 16 months. 


TABLE II. RESULTS OF NEUTRALIZATION TESTS WITH INFLUENZA A AND B VIRUS AND THE 
SerA OF INFANTS AGED ONE MONTH TO SIXTEEN MONTHS 





~ SERUM ANTIBODY LEVEL 
AGE PRS TITER | LEE TITER 


4 wk. 4 
6 wk. 2 
2 mo. 2 
2 mo. 2 
314 mo. <2 
314 mo. 2 
4 mo. 2 
4 mo. <2 


16 mo. <F 
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In Table III are presented the figures for the antibody levels in the age 
group 2 to 7 years inclusive. Here again it will be observed that these levels 
tend to be low. Of thirty-six children, twenty-eight, or 77 per cent, had a 
titer of less than 8 to the PRS strain of influenza A virus; eight, or 23 per 
cent had a titer between 8 and 64, and none had an antibody level of over 64. 

Of interest is the facet that the figures of the antibody level against the 
Lee strain of the influenza type B virus are quite different from those of the 
PRS strain of influenza type A virus. In the thirty-six children, twenty-seven, 
or 75 per cent, had a titer of 8 or less to the Lee strain of the influenza type 
B virus; eight, or 22 per cent, had an antibody level between 8 and 64, and 
only one had a level over 64. The significance of this will be discussed shortly. 


DISCUSSION 

The present report presents the results of quantitative tests for neutraliz- 
ing antibodies against the PRS strain of influenza A virus and the Lee strain 
of influenza B virus in eighty-one children ranging in ages from one month 
to 18 years, and in thirteen mothers and their newborn infants. 

From the results tabulated, several points of interest were noted. There 
was a very close correlation between the neutralizing antibody levels possessed 
by mothers and their infants during the newborn period, which might have 
heen anticipated, for the concentration of antibodies in the maternal serum 
determines the antibody concentration in the serum of the infant. As was 
to be expected, these antibodies disappear rapidly within the first few months 
of life and from one to 2 years none of these infants possessed protective anti- 


bodies. 

The antibody level tends to remain low in childhood but after the age of 
7 the titers begin to rise. These new antibodies presumably develop in response 
to exposure and infection by the influenza virus. This is in agreement with the 
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TABLE IIT. RESULTS OF NEUTRALIZATION TESTS WITH INFLUENZA A AND B VIRUS AND THE 
SERA OF CHILDREN FROM Two TO SEVEN YEARS OF AGE 
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work of Francis and Magill,? who have shown that between the first and fifth 
years the serum either protects completely or not at all, suggesting recent in- 
fection. 

There is an unevenness of immunity to the different strains of the influenza 
virus, the antibody levels against influenza A virus being consistently higher 
than against influenza B. According to Rickard and Horsfall,' there appear 
to be two possible explanations for this. The first and most generally offered 
is that the various antibody levels are the result of previous infection with 
influenza A virus, which is more prevalent than type B. The second explana- 
tion, less likely, though a factor, is the element of maturity which plays a role 
in the capacity of antibody formation.* 

There is a large gap ranging from those infants a few months of age, 
when the antibody levels begin to wane, to the children in the older age group 
who have acquired some measure of immunity by repeated exposure to and 
infection with the influenza virus. These children who are most susceptible 
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TABLE IV. RESULTS OF NEUTRALIZATION TESTS WITH INFLUENZA A AND B VIRUS AND THE 
SERA OF CHILDREN FroM EIGutT TO EIGHTEEN YEARS OF AGE 
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may benefit from immunization with influenza vaccine, for Salk and co-workers*® 
showed that greater frequency and more severe infections of influenza, as indi- 
cated by febrile reactions and duration, were observed among patients with low 
antibody titers. Furthermore, Adams and co-workers’ reported an epidemic of 
influenza A in infants and children from 3 to 10 years of age with significant 
immunologie data. They found that serum antibody levels at the onset of ill- 
ness were low, and during convalescence (two to three weeks after the onset of 
the disease) rose from thirty-five to forty times over the average pre-infection 
titers. 

A comparison of the incidence of infection at the various antibody levels 
by Salk had revealed that corresponding antibody titers in control and inoc- 
ulated individuals appeared to have the same significance as regards proba- 
bility of contracting influenza. It mattered little whether the antibody titers 
in inoculated subjects were raised artificially or in uninoculated individuals 
represented the residual titer of previous clinical exposures. 
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Thirty-four of the children, or 94 per cent, had a titer of less than 8 to the 
Lee strain of the influenza B virus and two, or 6 per cent, had a titer between 
8 and 64. 

In Table IV are presented the antibody levels in the age group 7 to 18 
years, inclusive, among thirty-six children. There was a titer of less than 8 
to the PRS strain of influenza A virus in ten eases, or 28 per cent. In twenty 
cases, or 56 per cent, there was an antibody level between 8 and 64, and in six 
eases, or 16 per cent, the titer was 64 or over. 


SUMMARY 

1. Quantitative neutralization tests with the PRS strain of influenza A 
virus and Lee strain of influenza B virus and the serum of mothers and their 
newborn infants were determined. 

2. Similar neutralization tests were also carried out with the sera of in- 
fants and children ranging in age from one month to 18 years. 

3. It was found that newborn infants possess antibody levels very similar 
to those of their mothers, and that these antibodies rapidly disappear within 
the first few months of life. This is in aecordance with previous observations, 
and is evidence that infants possess, by passive transfer from their mothers, 
antibodies against influenza A and B virus. 

4. The antibody levels remain low during early childhood. After the age 
of 7 they begin to rise, apparently as a result of contact with the virus, and 
probably represent a specific response to infection. 

5. Sinee the antibody level of sera tends to parallel clinical susceptibility 
to infection by the influenza virus, there is a very large group of infants and 
children from several months of age until later childhood where the need for 
decreasing the susceptibility to influenza by inoculation with influenza vaccine 
is indicated. 

6. There is an unevenness of immunity against the different types of in- 
fluenza virus; namely, the antibody level for type A is generally higher than 
that for type B. The explanations for this have been discussed. 

7. While the number of cases presented in this report have been small from 
a statistical point of view, the trend of the results has been in accordance with 


that reported by others, and is sufficiently consistent to appear significant. 


There is a need for further data in regard to antibody levels against the 
different strains of human influenza virus in the younger age groups, for there 
is a paucity of such reports in the literature. 

The serologic tests were performed by the research laboratories of Parke-Davis and 
Company, Detroit, Mich. 

We wish to acknowledge with pleasure the assistance of Dr. Fred Stimpert, the director 
of the biological laboratories of Parke-Davis and Company, to Dr. McLean and to Dr. 
Jonas Salk, whose interest and cooperation aided in the preparation of this paper. 


We-also wish to acknowledge the assistance of the nurses of the Pediatric clinic of 
Beth Israel Hospital. 
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EFFECT OF INFLUENZA VIRUS VACCINATION IN INFANTS AND 
CHILDREN, WITH ANTIBODY STUDIES 


Puitie CoHEN, M.D., AaNp HERMAN ScHNECK, M.D. 
New York, N. Y. 


N VIEW of the scant data in the literature on influenza virus vaccination in 

children, a need for a study of this problem was evident. In the preceding 
paper,’ data on the natural incidence of influenza antibodies in children of 
different age groups was obtained. This established the extremely low titer of 
antibodies in the age group 6 months to 7 years, a finding in accordance with 
the observations of others.*»* These findings seem to indicate the desirability 
of increasing the low titers in children, particularly in the presence of an an- 
ticipated epidemic of influenza. 


MATERIALS AND METHODS 

The vaccine employed for injection was influenza virus vaccine, type A 
and B, calcium phosphate adsorbed. In carrying out experiments on the anti- 
genicity in man of calcium phosphate adsorbed influenza virus, Salk* showed 
that in no instance was the adsorbed virus a less effective antigen: in fact, 
higher mean antibody titers often developed in subjects given the adsorbed, as 
compared with a corresponding amount of unadsorbed antigen. Moreover, cer- 
tain of the data in his experiments suggested the possibility that a smaller 
amount of antigen adsorbed on calcium phosphate might produce an antibody 
response similar in degree to that resulting from the use of a relatively larger 
amount of unadsorbed virus. There were no untoward systemic reactions and 
no untoward effects as a result of the vaccine in his study. 

For measuring the concentration of influenza antibody in the serum, the 
red cell agglutination inhibition reaction® was employed. The technique was 
the modification of the U. S. Navy Laboratory Research Unit No. 1 Method.° 
Tests in the laboratory indicated that if these titers were multiplied by twenty- 
five they would correspond roughly to those reported by Salk and co-workers’ 
where a correlation between influenza susceptibility and antibody level was 
found. 

The strains of influenza virus employed in these tests were type <A, cor- 
sisting of the PRS strain, and type B, consisting of the Lee strain grown on 
chick chorioallantoie fluid. 

SUBJECTS 


During the months of October, 1946, to March, 1947, a group of 100 chil- 
dren ranging in age from one month to 18 years, was inoculated with influenza 
virus vaccine type A and B. The dosage of the vaccine was as follows: 

% e.c. for children up to 3 years of age 
% c.c. from 3 to 6 years of age 


14-1 c.c. from 6 to 12 years of age depending «n the size of the child 
1 e.c. for children over 12 years of age 


From the Pediatric Service of Dr. Philip Cohen, B:th Israel Hospital, New York City, 
This work was aided by a grant from the Loyal League Philanthropies, Inc, 
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TABLE I 


SUSCEPTIBILITY TO INFLUENZA (WEISS STRAIN) ‘ . TITER RANGE 


Susceptible “<8 
Probably resistant 8-64 
Almost certainly immune > 64 


Serum was taken for titration of influenza antibodies before inoculation and 
again at intervals varying from six days to four months after injection. 


Influenza immunization studies by means of determining antibody titers 
are limited by the fact that pre- and postimmunization samples must be tested 
at the same time. Because of the uncontrollable day-to-day variations in titer 
encountered in red cell agglutination inhibition titrations, changes in room 
temperature, ete., it is necessary that all sera comprising a group be titrated at 


the same time if over-all comparisons are to be made. Furthermore, since dif- 
ferent techniques are used in different laboratories, it is difficult to interpret the 
actual numerical titers observed in terms of probable protection against influ- 
enza. It is standard practice, therefore, to compare pre- and postvaccination 
sera, because the fold inerease in antibody titer is a fairly stable figure, indi- 
eating the efficacy of the vaecine regardless of the method of titration, providing 


the two sera are titrated at the same time. 


REACTIONS 

In the 100 children inoculated, reactions were mild in the majority of chil- 
dren and consisted of slight soreness at the site of injection. Four had a 
slight febrile reaction (temperatures of 100° to 100.6° F.) and one child had 
an elevation of temperature to 102° F. Nodule formation occurred in eight 
patients and in these the nodules persisted only for a short period of time. 
There were no systemic reactions in twenty-two patients who were reinoculated, 
indicating little tendeney to sensitization to the influenza vaccine. 

Four patients in this study received an unadsorbed influenza A and B vae- 
eine. All of these had slight soreness of the injected arm which persisted for 
approximately twenty-four hours and one had a mild febrile reaction. 

All mothers were questioned regarding a history of allergy in their children, 
particularly egg allergy, for the influenza virus is cultivated in chick embryo 
allantoic sac and obtained from the allantoic fluid. This is important, for if 
influenza vaccine is administered to egg-sensitive individuals, severe allergic 
reactions may ensue. We inoculated allergic children without untoward reae- 
tion, but did not inoculate any known egg-sensitive child. Ratner and Un- 
tracht,* in a group comprising 108 highly allergic children who were studied 
completely for their allergy, found that approximately 10 per cent were sensi- 
tive to egg-white protein. However, only 4.6 per cent were sensitive enough to 
be potential hazards for influenza vaecine administration. 

Only 0.5 per cent of the general population are hypersensitive to egg, hence 
the use of influenza vaccine is not harmful to 99.5 per cent, which ineludes all 
the allergic persons who are sensitive to proteins other than egg. However, 
Ratner and Untracht advise that all persons should be tested intradermally 





COHEN AND SCHNECK: EFFECT OF INFLUENZA VIRUS VACCINATION 163 


with undiluted vaccine, using 0.02 ¢.c. before administering every dose because 
a history of egg sensitivity is not as reliable as an intradermal test. Further- 
more, an oceasional child may not have an apparent clinical history of egg 
sensitivity and yet by skin testing with egg protein (and testing with influenza 
vaccine) may be shown to be extremely sensitive to egg. 

Curphey® reported a case in which a fatal reaction occurred following an 
injection of influenza vaccine. Although the implication was made that exitus 
was due to extreme sensitivity to egg antigen contained in the vaccine, it ap- 
pears to us more likely that the reaction was of a more complex biological 
nature akin to the Schwartzman phenomenon. 

Table II presents a summary of the results of complete sets of pre- and 
postvaccination sera from forty children who received influenza vaccine types 
A and B ealeium phosphate adsorbed. 


TABLE II. SUMMARY OF THE RESULTS OF COMPLETE SETS OF PRE- AND POSTVACCINATION SERA 
FROM ForTY CHILDREN WHO RECEIVED ONE INJECTION OF INFLUENZA VACCINE TYPES A AND B, 
CALCIUM ADSORBED 


| PREVACCINATION | POSTVACCINATION | _ ea CHANGE CHANGE 

que j enemee | | — ° ee 
TITER : TITER _| INTERVAL | IN PRS IN LEE 
EE | (DAYS) | TITER TITER 
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21 < 32 < 2X 
30 2X < 2x 
6 2x < 2x 
21 7 < 2x 
14 
14 


NAME | AGE PRS LEE | PR 


6 wk. 2 <2 
2 mo. <3 
2 mo. 2 
3% mo. 
1% yr. 
2 yr. 
3 yr. 
4 yr. 
4 yr. 
4 yr. 
4 yr. 
414 yr. 
5 yr. 
5% yr. 
6 yr. 
6 yr. 
6 yr. 
6% yr. 
7 yr. 
7 yr. 
74 yr. 
8 yr. 
8 yr. 
814 yr. 
814 yr. 
9 yr. 
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9 yr. 
914 yr. 
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There were eighteen patients ranging in age from 6 weeks to 7 years. In 
this group, sixteen (88 per cent) had an antibody level against the PRS strain 
of influenza virus below 8, and two (12 per cent) had a titer of 22.5. After 
inoculation with influenza vaccine nine (50 per cent) had a titer below 8, four 
(22 per cent) had a level between 8 and 64, and five (28 per cent) had a 
level over 64. 

In this age group the prevaccination antibody levels against the Lee strain 
of influenza B virus were as follows: eighteen (100 per cent) had a level below 
8. Following injection with the vaccine, ten (55 per cent) had a level below 
8, six (34 per cent) had a level between 8 and 64, and two (11 per cent) had 


a level over 64. 


inclusive. The prevaccination antibody titers against the PRS strain of in- 
fluenza A virus gave the following results: Ten (45 per cent) had a level of 
8 or below, twelve (55 per cent) had a titer between 8 and 64, and no cases had 


There were twenty-two patients varying in age from 71% years to 13 years, 


a level over 64. 

Following inoculation with influenza vaccine, two (9 per cent) had a 
level against the PRS strain below 8, three (14 per cent) had a level between 
8 and 64, and seventeen (77 per cent) had a titer of 64 or over. 

The prevaccination antibody levels against the Lee strain of influenza 
B virus in this group revealed the following: eighteen (82 per cent) had a titer 
below 8, and four (18 per cent) had a level between 8 and 64. 

The figures for the antibody levels against the Lee strain of type 8 in- 
fluenza virus after injection with the vaccine showed: four (18 per cent) had a 
level below 8, thirteen (59 per cent) had a titer between 8 and 64, and five 
(23 per cent) had a level over 64. 

Reviewing the above data, we find that in the group up to the age of 7 
years there was a significant increase in antibody titers in a large percentage 
of eases. For example, in those eases whose antibody levels against the PRS 
strain were below 8, the prevaccination percentage fell from 88 to 50 per cent 
after vaccination, indicating decreased susceptibility, and against the Lee strain 
prevaccination susceptibility fell from 100 to 55 per cent. On the other hand, the 
percentage of cases whose levels against the PR8 strain were over 64 rose from 
zero before injection to 28 per cent after injection, indicating probable im- 
munity. The percentage of cases with antibody levels over 64 against the Lee 
strain was zero before inoculation and 11 per cent after inoculation. 

Even more impressive are the percentages in the age group over 7 years. 
Whereas 45 per cent of the children had a prevaccination titer below 8 against 
the PRS strain, the figure fell to 9 per cent after injection with the vaccine. 
On the other hand, the pereentage of children with a titer of 64 or over rose 
from zero before inoculation to 77 per cent following injection. 

Eighty-two per cent of the cases had prevaccination antibody levels below 
8 against the Lee strain of influenza B virus and the figure fell to 18 per cent 
after injection. 

There were no children who had a titer over 64 against the Lee strain be- 
fore injection whereas 23 per cent had levels above this figure after inoculation. 
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Table III presents a summary of the fold increase in antibody titers after 
inoculation with influenza type A and B vaccine according to age groups. It 
is noted that the response of infants less than 2 years of age to the vaccine is 
poor, the fold increase in mean titer being less than twice to both the PR8 and 
Lee strain. 

In the age group from 2 to 7 years, the response to inoculation is marked, 
the increase in mean titer against the PR8 strain rising 8.5 times and to the 
Lee strain 23.3 times. 

In older children, the rise in antibody titer after inoculation is equally 
sharp. From 7 to 10 years the fold increase against the PRS strain of influenza 
type A virus was seven times and against the Lee strain of influenza type B 
virus was ten and one-half times. The respective figures in the age group 10 
to 13 years were eight and one-half times and twelve times. 

Although the mean antibody response to injection in children over 2 years 
of age was on the whole very satisfactory, comparable to adults, there was an 
unevenness of this response as some children did not produce antibody against 
the PRS strain and others failed to produce a satisfactory increase in antibody 
against the Lee strain. 


TABLE III. SUMMARY OF THE FoLD INCREASE IN ANTIBODY TITERS APTER INOCULATION WITH 
INFLUENZA TYPE A AND B VACCINE ACCORDING TO AGE GROUPS 








“RE SPO NSE TO i 
AGE (¥R.) “LEE 
Less than 2 é < 2X 
2-7 q 8S. 23.3X 
7-10 10.5X 
10-13 5. 12X 


Because of the observed findings that in some children, particularly the 
younger, the increase in antibody levels was inadequate, a second injection of 
influenza vaccine was given to twenty-two patients, from which complete sero- 
logie data was obtained in five. These results are tabulated in Table IV. Al- 
though the number of cases is small, nevertheless, our findings are in accord 
with those of others,"* '* namely, that there may be a lack of response to a 
second injection of influenza vaccine in older children. It seems likely that 
the first injection acts as a booster dose, especially in older children and adults, 
because they have already had repeated exposures to infection by the virus. The 
second injection, therefore, given within a relatively short interval, would not 
be antigenically stimulating. In young children it is possible that two injections 
may be needed, since our data and observations by others have revealed a low 
natural incidence of circulating antibody in younger age groups; therefore, a 
single dose may not suffice as a booster. This matter is of some importance and 
is being further studied. 

Francis and Salk ** reported similar observations in a group of sixteen 
individuals. These authors postulated that failure of the second inoculations 
(given four months after the first) to provoke a further rise in antibody titer 
in many of the subjects and only a slight rise in others might be due in part 
to combination of antigen with antibody rendering the virus antigenically in- 
effective. 
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CLINICAL DATA 


The epidemic of influenza which was anticipated during the fall and 
winter months of 1946-1947 did not fully materialize, although there was a 
delayed outbreak in March, 1947,* therefore, the number of children studied 
is far below expectancy. As stated previously, 100 patients were inoculated 
with influenza virus type A and B. Of these, seventy-eight received one in- 
jection and twenty-two received a second injection at varying intervals from 
two weeks to three months after the first inoculation. These 100 children were 
compared with a group of 200 controls of the same age groups who received 


ho vaceine. 
Fully realizing the difficulty of making a diagnosis of influenza without 
confirmatory virus studies, we used the following clinical and laboratory data 


for the diagnosis of influenza: A respiratory infection with fever, cough, low 
white blood count, headache, generalized body aches, slight irritation of the 
throat, and mild nasal congestion. No children with a tonsillar exudate were 
ineluded in the study. On physical examination there were found as a rule 
a flushed skin, some redness of the nasal and pharyngeal mucosa, and a paucity 
of findings in the lungs on auscultation and percussion. 

Using the above criteria, we found three cases (3 per cent) of influenza in 
the 100 children who were inoculated and nineteen cases (9.5 per cent) in the 
200 eontrols. Although the percentage of cases in the latter is over threefold 
that of the inoculated children, we feel that the significance of this is far from 
established in view of the absence of the study during a widespread epidemic 
involving a larger group of cases. Hirst and associates,'* in an investigation of 
the oeeurrence of epidemic influénza A in seven widely separated populations 


TABLE TV. SuMMARY OF RESULTS ON COMPLETE SETS OF PRE- AND POSTVACCINATION SERA 
From PatiENTS RECEIVING A SECOND INJECTION OF CALCIUM PHOSPHATE 
ADSORBED INFLUENZA VACCINE 


saan TION | seca puree CHANGE | CHANGE 
TITER _ | ___—STITER _| INTERVAL | IN PRS IN LEE 


NAME 4 | LEE | PRS | LEE (DAYS) | TITER TITER 
JF. yr. <2 45 31 < 2x 32x 
J.F. 67 < 2x 11.2X 

(Second 
bleeding) 
M. D. ily yr 2 < 2X 32X 
M.D. : 2x 45X 
(Second 
bleeding) 
R. M. 4 yr. e f .! 5.6X 
R. M. 2 11.2X 
(Second 
bleeding) 
J.M. 2 12X <2x 
J.M. ¢ 11.2X <2x 
(Second 
bleeding) 
S. G. 2 yr. 32 32 32 4X 16X 
8. G. 4X 16X 
(Second 
bleeding) 











*Salk, J. E.: To be published (Am. J. Pub. Health). 
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one year after vaccination of part of these groups with PR8 strain of influenza 
virus A and Lee strain of influenza virus B, showed that the attack rate among 
vaccinated persons was consistently lower than that of control individuals. The 
average reduction in the attack rate was approximately 35 per cent. Further- 
more, evidence™ on the effect of vaccination with influenza virus showed that 
the incidence of epidemic influenza was reduced by about 75 per cent when 
the period between injection and epidemic was short. 


DISCUSSION 

The present report covers a group of children varying in age from one 
month to 18 years. In the age groups over 2 years, the results seemed signifi- 
eant, for serologic evidence indicated that the inoculated children had from 
seven to twenty-three times as much circulating antibody after injection as they 
had previously. 

The vaccinated children showed a reduction in the attack rate during a 
period up to five months from the onset of vaccination. These results compare 
favorably with observations recorded by others.'* 

Two of the three cases of influenza in the inoculated group occurred three 
months after inoculation and one occurred seven weeks after injection. Most 
of the evidence in the report of members of the Commission on Influenza covered 
cases infeeted up to approximately two months after injection. It was found 
in those studies that the effect of inoculation was greatest in the second week 
following injection (about 85 per cent reduction) and was lowest in the sixth 
and seventh weeks when the reduction due to injection fell to approximately 
40 per cent. 

It is probable that the attack rate is lower if the interval between inocu- 
lation and infection is shorter. However, in view of the fact that the anticipated 
epidemic in the fall and winter of 1946-1947 did not become manifest, the 
number of cases was far below expectancy, and while our vaccinated group had 
a lower incidence, further studies are needed before definite conclusions of the 
clinieal efficacy in children can be drawn. 

If the degree and duration of immunity are reflected in the level to which 
antibody titer is raised and maintained, then it may be stated that although 
the effect of vaccination is highest in the first six weeks, some protection in the 
majority of cases may persist for as long as a year.’* ** Nevertheless, informa- 
tion at present indicates the desirability of re-immunization in the fall of the 
vear, at which time a higher risk of exposure is anticipated. 

Hirst™ states that there would be much greater economy in the admin- 
istration of influenza vaccine if it were to be given in the face of an outbreak 
after its identification, rather than if the vaccine were administered in advance 
of each epidemic season, since the exact seasonal onset and yearly periodicity 
of influenza epidemics is too capricious to permit accurate prediction. Salk,?’ 
on the other hand, feels that it is impractical to await the onset of the epidemic 
before using the vaccine. The speed with which influenza spreads is too great 
to attempt to stop it by vaccination. About a week is required for the immuni- 
zation effect to become apparent, while the incubation period of influenza is less 
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than two days. Thus it would be futile to vaccinate those who had been in 
contact with a case in order to prevent the disease; furthermore, the vaccine is 
not effective therapeutically. 

SUMMARY 


1. From October, 1946, to March, 1947, 100 children ranging in ages from 
one month to 18 years were inoculated with influenza virus type A and B 
vaccine adsorbed on caleium phosphate. The dosages given to the different 


age groups have been outlined. 

2. Reactions were mild and consisted of slight local soreness for twenty- 
four hours in the majority of cases. Four children had a slight febrile reac- 
tion (100° to 100.6° F.), and one child had an elevation of temperature to 
102.° F. Nodules following injection appeared in eight cases and persisted for 
a short time only. 

3. Of the 100 children inoculated, complete serologic data including pre- 
and postvaccination antibody titers were obtained in forty children. 

4. Of these forty children, twenty-two received a second injection of the 
vaccine, at intervals from two weeks to three months. Complete serologic data 
was obtained in five children following the second inoculation. There were 
no systemie reactions to the second injection of the vaccine. In our study there 
were no cases of induced sensitivity to the calcium phosphate-adsorbed vaccine 
in those children who received more than one injection. 

5. Two hundred children of similar ages as the vaccinated children served 
as controls. In the injected children there were three cases of influenza, an 
attack rate of 3 per cent and in the controls there were nineteen cases, an at- 
tack rate of 9.5 per cent. 

6. There was a significant response to vaccination in children over 2 years 
of age, as judged by antibody levels, for serologic evidence indicated that the 
injected children had a rise in titer from seven to twenty-three times. 

7. Although the average antibody response to injection in children over 2 
years of age was, on the whole, very satisfactory, and comparable to adults, 
there was an unevenness of this response as some children did not produce anti- 
body against the PRS strain and others failed to produce a satisfactory in- 
erease in antibody against the Lee strain. 

8. It is probably significant that children below 2 years of age did not 
respond to the vaccine with good antibody production. 

9. It was observed that the second inoculation did not produce a further 
sharp rise in cireulating antibody in children over 2 years of age. 

10. The results of our studies are in agreement with the data and observa- 
tions of other investigators; namely, that subeutaneous vaccination with a vac- 
cine containing inactivated influenza virus, types A and B, adsorbed on calcium 
phosphate is usually followed by a satisfactory rise in circulating antibody 
against these viruses in children over 2 years of age. 

11. In view of the fact that a widespread epidemic of influenza anticipated 
during the fall and winter of 1946-1947 did not fully materialize, the number 
of eases of influenza was far below expectancy. Although our vaccinated group 
had a reduction in the attack rate, further studies are needed to prove conclu- 
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sively the clinical efficacy of influenza vaccination in children, and no final 
conclusion regarding the protective effect of influenza vaccination in children 


ean be drawn from this study. 


The serologic tests were performed by the research laboratories of Parke-Davis and 
Company, Detroit, Mich. 

We wish to acknowledge with pleasure, the assistance of Dr. Fred Stimpert, the director 
of the biological laboratories of Parke-Davis and Company and to Dr. I. W. MeLean, whose 
interest and cooperation aided in the preparation of this paper. 

We also wish to acknowledge the assistance of the nurses of the Pediatrie clinic of Beth 
Israel Hospital. 
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BODY SIZE AND GROWTH RATE OF CHILDREN WITH 
DIABETES MELLITUS 


CaroLtyn K. Bear, M.A. 
Iowa Crry, Iowa 


RIOR to the use of insulin in the treatment of diabetes mellitus, stunted 
growth was recognized as an almost inevitable concomitant of diabetes in 
childhood. The inability of the organism to utilize carbohydrate, and the 
tendeney to convert protein into carbohydrate, resulted in a substantial lack of 
the nutritive elements necessary for normal growth. Included in the standard 
treatment was a ketogenie diet which frequently led to ketosis and which pre- 
cluded the ingestion of the water-soluble vitamins essential for growth. 
Following the discovery of insulin, it was possible for the dietary treatment 
of diabetes mellitus to tend increasingly to approximate the optimum normal 
diet. It beeame possible also to regulate carefully the insulin dosage to the 
amount necessary for utilization of the total calorie intake and prevention of 
glycosuria. With an adequate diet thus assured, some investigators began to 
formulate the hypothesis that normal growth of the diabetic child might result. 
As early as 1928, Boyd and Nelson® reported that if uneomplicated diabetes is 
adequately controlled, the child has a normal propensity for growth. 


PURPOSE 


The general purpose of this study was to analyze the growth records of a 


group of diabetie children and compare these with the growth records of normal 


children. Specific aims were: 

1. To determine the height and weight status of the diabetie children at 
the time of the onset of diabetes. 

2. To compare diabetie children and normal children with reference to rate 
of growth in height and rate of gain in weight. 

3. To examine the adult height status of subjects having had diabetes in 
childhood. 

DATA ON DIABETIC CHILDREN 

The data for this study were obtained from growth records on a total of 
201 diabetic children treated by the Department of Pediatries of the State 
University of Iowa College of Medicine. Of these subjects, ninety-seven were 
girls, and 104 boys. The reeords varied in length from a single examination to 
a series of examinations extending over a period of eleven years. Forty per 
cent of the records covered periods of not less than four years. 

The data were all collected during the years 1920 to 1937, more than three- 
fourths being accumulated between 1928 and 1937. All of the records terminated 
between 1930 and 1937. 

For the boys, the age of onset of diabetes ranged from 6 months to 16 years, 
and for the girls, from 8 months to 15 years, 9 months. For 32 per cent of 
both sexes combined, the age of onset was between 6 months and 6 years. For 
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57 per cent, onset occurred before 10 years; for 38 per cent, between 10 and 14 
years; while for only 5 per cent of those studied was diabetes acquired after 
14 years of age. 

All of the subjects included in the study were of northwest European 
aneestry. Of the 120 subjects for whose families a description of socioeconomic 
status was available, 8 per cent were in the managerial and professional group, 
26 per cent in the skilled and clerical worker group, 38 per cent in the rural 
farm-owner or -manager group, and 27 per cent were in the laboring group 
(ineluding farm laborers). Thirty-two per cent, or about one-third of the 
families, had sufficient income to secure an adequate standard of living plus the 
necessary medical care for the diabetie child. Sixty-eight per cent of the families 
were dependent on state or local agencies for medical care and, in most instances, 
for substantial relief from other social and economie deficiencies. 


HOSPITAL PROCEDURE 


The first consideration in the pediatrie guidance of the diabetie child was 
completeness of diet. The diet was prescribed for the individual child on the 
basis of height, and was modified when necessary to meet the estimated demands 
of growth. It was carefully planned to contain adequate quantities of the 
essential nutritive elements. Prior to 1931, the fatty acid-glucose ratio of the 
diet was 1.5:1, after 1931 it was 1:1.5. 

The children were hospitalized for a sufficient length of time to attain in- 
gestion of an optimum diet, freedom from glycosuria, and fair constancy of in- 
sulin dosage. Regular insulin was used exclusively for the latter purpose. The 
objective was to attain that level of control characterized by a complete absence 
of glycosuria and the avoidance of insulin shock. Under posthospitalization 
conditions of living, there was, of course, variation in the extent to which families 
followed the prescribed regimen, resulting in less than optimum contro] for some 
of the children. 

The measurements of height and weight were recorded at the beginning and 
end of each period of hospitalization, and at the time of each visit to the hospital 
at about six-month intervals. These semiannual visits were scheduled for the 
purpose of making blood sugar determinations and prescribing necessary modi- 
fications of diet and insulin dosage. The measurements were made by physicians 
or specially trained nurses. 

HEIGHT AND WEIGHT STATUS AT AGE OF ONSET OF DIABETES MELLITUS 


Height at Onset.—Several investigators studying the body size of diabetic 
children have reported that such children exceed the normal in stature at the 
time of onset of the diabetes. Ladd* found that of thirty-five diabetic patients, 
eighteen had been of average height and fifteen above average height prior to the 
onset of diabetes. Boyd and Nelson? found that fifteen out of twenty patients 
measured within three months of onset were overheight for their age. Writing 
in 1932 with reference to diabetic children, White* stated that ‘‘a stature in ex- 
at the time of onset. 


” 


cess of the common standards .. . is the general rule 
More recently, Wagner and co-workers® wrote that ‘‘in spite of the fact that 
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overheight is characteristic of juvenile diabetes at the outset, a certain number 
of diabetie children become stunted.’’ 

The height of each of the diabetics in the present study was taken at the 
time of his first visit to the hospital. Since these children were first admitted at 
varying lengths of time after the onset of the disease, measurements of height 
near onset were not available in all instances. It was felt that any measurement 
of height taken within three months of onset would be representative of the 
child’s stature rank at onset. Ninety-two of the children were found to have 
been admitted and first measured within three months after acquiring diabetes. 
The measurement on each of these children was referred to a standard chart* 
for the purpose of determining its relation to the height distribution of normal 
children. 

The heights of the children first examined six months or more after onset 
were also referred to the normal chart in an effort to determine the association 
between stature and delay of treatment. It was found that inclusion in this 
group of those children first admitted three years or more after acquiring the 
disease gave the group a disproportionately high deviation from normal. There- 
fore, a third category was established to contain those children first examined 
at Children’s Hospital three years or more after onset of the diabetes. 

For each of these three groups the frequencies of admission heights falling 
in each quarter of the normal range were determined. The results are shown 
in Table I. 


TABLE I 








LENGTH OF DELAY FROM ONSET TO ADMISSION 





POSITION IN - 





NORMAL ~ 0 To 3 MONTHS ] 6 MONTHS TO 3 YEARS | OVER 3 YEARS — 
DISTRIBUTION No. | % NO. % NO. % 
Above Q, 22 24 ” 14 1 4 
Q, to Q, 21 23 15 23 3 10 
Q, to Q, 17 18 17 27 7 24 
Below Q, 32 35 23 36 18 62 





Each of these ‘‘per cent’’ columns was compared with the ‘‘normal’’ fre- 
quencies of 25 per cent in each quarter of the height distribution. The Chi- 
square procedure was used. The objective was to determine whether or not the 
diabetic child at the time of onset differed significantly from a normal child. 

It was found that for the subjects measured within three months of onset, 
Chi? equals 5.8, which for three degrees of freedom is not statistically significant. 
It may be inferred, then, that these diabetic subjects were no different in height 
from normal children, that is, at the age of onset they showed no tendency to 
be either taller or shorter than normal children. 

The Chi? for the subjeets who were admitted six months to three years after 
onset was 9.8, which is significant at the 2 per cent level of confidence. Inspection 
of the frequency tabulation indicates a markedly high frequeney in the lower 

Growth charts prepared by the Iowa Child Welfare Research Station, State University 
of Iowa, were used. These norms were derived from children attending the University of Iowa 
Sepecng) Carel: Rac chetar te aiiais stock, sesuhes patted, ana queens lemtlen 


The portions of these charts extending from 5 to 18 years of age have been published in the 
imerican Journal of Public Health, 36: 1365-86, 1946. 
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quarter and a low frequency in the upper quarter. The systematic difference is 
even more striking for the subjects who were first admitted three years or more 
after onset. The Chi? for this group was 82.2, which is significant at the 1 per 
cent confidence level. 

The above method of analysis has considered the height at onset from the 
standpoint of direction, rather than magnitude of differences. It was next 
thought pertinent to obtain figures representing the amount of deviation from 
normal height. For this purpose, the admission stature of each of the subjects 
was compared with the mean normal height for his age. The children in each 
of the ‘‘lapse between onset and treatment’’ categories were subdivided into 
three subgroups on the basis of ‘‘age at onset.’ For each subgroup, the mean 
absolute difference from normal in inches was determined (see Table IT). 





























TABLE II 
—s io ie FS j “AGE AT ONSET piciepiaide 
LAPSE FROM ONSET , _0-5 YEARS | 6-9 YEARS | 10-16 YEARS | 0-16 YEARS 
TO TREATMENT NO. | MEAN NO. | MEAN | NO. | MEAN | NO. | MEAN 
0-3 months 32 «0.07 22 «0.04 38 -0.50 92 -0.24 
6 months-3 years 10 -1.41 18 -1.28 36 = -0.95 64 -1.11 
Over 3 years 1 -* 8 -2.21 20 -4.61 29 -3.92 








*Because of the presence of only one child in this subgroup, no deviation is given. 


The patients who were admitted within three months of onset of diabetes 
mellitus differed from the normal by an average of —0.07 inches at ages 0 to 5 
years, —0.04 inches at 6 to 9 years, —0.50 inches at 10 to 16 years, and by —0.24 
inches for all ages together. In view of the Chi® findings reported above, these 
differences are probably not significant. Even if a slight difference were assumed, 
this would appear to be no greater than would be expected as a result of the 
lower socioeconomic status of the diabetic children. Again, this study lends no 
eredence to the position that the height of diabetic children at the time of onset 
of diabetes is either greater or less than that of normal children. 

The deviation for those children admitted six monhs to three years after 
onset shows marked retardation, and that for those first measured three years or 
more after onset shows still more extreme retardation. 

Weight at Onset.—The weight of each child was obtained and recorded at 
the time of his first admission to the hospital. One of the symptoms character- 
izing the onset of diabetes mellitus in the child is a loss of weight frequently so 
noticeable as to be the factor which motivates the parents to bring the child to 
the hospital for the first time. Because of this, the weight of the child at the 
time of onset could not be considered indicative of his weight rank prior to the 
onset of diabetes. It was expected that the weight taken within three months of 
onset might deviate markedly from normal. 

For the purpose of comparing the distribution of weights near onset with 
the distribution of weights of normal children, each of the diabetic weights was 
referred to the normal growth charts, and its position in relation to the median 
was determined. Of the ninety-two children who were admitted to the hospital 
within three months of the onset of diabetes, only ten children, or 11 per cent, 
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fell above the median, and the remaining 89 per cent fell below the median nor- 


mal weight for their age. 

The weight of each child in this group was compared with the normal 
median weight for a child of his age, and the absolute amount of difference was 
determined. The group was subdivided into three smaller groups on the basis 
of age of onset, and the mean absolute differences for each subgroup, and the 
group as a whole, were caleulated. The results in kilograms appear in Table ITT. 

Since these children were found to be of normal height for their ages, these 
means represent very significant deviations from their normal weights. 


TABLE IIT 

















LAPSE FROM ONSET OS yEARS | 6-9YEARS | 10-16 YEARS 0-16 YEARS 
TO TREATMENT NO. | MEAN | NO. | MEAN NO. MEAN NO, | MEAN 
0-3 months 32 #=-149 4 #«22 #«4+-2.67 38 -7.38 92 4.20 


HEIGHT AND WEIGHT GAIN OF DIABETIC CHILDREN 5 TO 9 YEARS OF AGE UNDER 
PEDIATRIC TREATMENT 

The second aim of the present study was to reveal any true difference be- 
tween the diabetie children and normal children in rate of gain in height and 
weight. More specifically, an attempt was made to discover whether or not the 
height and weight gains of children between 5 and 9 years of age under treat- 
ment for diabetes mellitus are different from those for normal children. 

Comparisons were made using annual increment values for height and 
weight representing each group. The method of obtaining these values was the 
same in both instances. For the diabetie group, there were twenty subjects 
with growth records spanning the age period 5 to 7 years, and sixteen with records 
extending between ages 7 and 9 years. These records were plotted on graphs, 
and the annual increment typifying each biennial period determined by finding 
the total gain for each two-year period and halving it. Constituting the normal 
group, there were fifty-five children with records covering the age interval 5 to 9 
years. For each of these fifty-five children, growth curves were plotted and 
annual increments obtained typifying the two biennial periods 5 to 7 years and 
7 to 9 years. The normal children were Iowa City residents in attendance at the 
University of Iowa experimental schools. While they represented a higher socio- 
economic level than the diabetic children, it was felt that the two groups were 
well equated from the standpoint of adequate diet, the diabetic group having 
had the advantage of sustained pediatrie advice regarding dietary. 

Findings for Height.—The results of the comparison of the two groups for 
height in inches are shown in Table IV. 


TABLE IV 








DIABETIC NORMAL DIFFERENCE | SIGNIFICANCE 
MEAN GAIN MEAN GAIN | IN t CONFIDENCE 
AGE NO. | PER ANNUM NO.| PER ANNUM GAIN | VALUE LEVEL 
7 20 2.25 55 2.63 0.38 4.8 1% 


Y 
oO 


5 
7-9 16 1.91 2.22 0.31 3.7 1% 
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The increments for the diabetic children are found to be significantly lower than 
those for the normal group. 

Because the original hypothesis was that diabetic children under pediatric 
treatment would not differ significantly in rate of growth from normal children, 
variables known to be related to the rate of growth of diabetic children were 
studied. 

It has been shown that (a) diabetic subjects who begin treatment within 
a relatively short period of time after the onset of diabetes do not differ signifi- 
eantly in height at admission from normal children of their age, and (b) diabetic 
subjects who do not begin treatment for several months after the onset of dia- 
betes show some retardation in height. It seemed reasonable that some degree 
of association might exist between the duration of the disease prior to the initia- 
tion of therapy, and the rate of growth after treatment began. After eliminating 
from each age group all those first admitted six months or more after the onset 
of diabetes, the mean inerement was found to be identical with that of the 
total group for the period 5 to 7 years, and practically identical (.06 in above) 
for the period 7 to 9 years. It follows that this factor is not responsible for the 
lower than normal mean increments of the diabetie children. 

The subjects were divided according to the length of period of treatment 
prior to the increment being studied. To keep as many factors as possible under 
control, only those were included who were admitted less than twelve months 
after the onset of diabetes. It was found that of these, eight from the two age 
groups combined had been under treatment less than one year prior to the inere- 
ment being studied. Three of these were girls, and five were boys. This group 
was found to have a mean increment not differing significantly from the normal 
mean annual increment from 5 to 9 years. The mean increment for those being 
studied more than one year after therapy began was significantly lower than the 
normal. These findings are shown in Table V. 











TABLE V 
era eae (Re Oy % i aS SIGNIFICANCE 
DIABETIC | NORMAL DIFFER- | | CONFIDENCE 
AGE N | MEAN | MEAN | ENCE t | LEVEL 

Those for whom 

increment began 

less than 1 year { 5-7 ) 8 2.26 2.43 0.17 1.7 

after treatment | 7-9 | 
Those for whom 

increment began 

2.43 0.32 4.6 1% 


more than 1 year 5-7 21 2.11 
after treatment j 





The second group was composed of fifteen boys and six girls. 

Though the increments both differ from the normal in the same direction, 
the statistical insignificance of the first would indicate that the children grow 
more nearly normally during the first year of treatment than during subsequent 
years. It was found that the largest increments during the first year of treat- 
ment were attained by those children who were most retarded in height when 


treatment began. The number of eases is small, and the relationship is not per- 
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feet, but the findings suggests that the organism tends to attempt compensation 
for retardation during the first year of treatment. 

Summarizing the foregoing observations, it is evident that the mean annual 
inerement for these thirty-six children between the ages of 5 and 9 was lower 
than that for the control group. No association was found between the size of 
the increment and the duration of treatment, the increment being larger during 
the first year of therapy than during subsequent years, especially if the child was 
in the lower quarter of the height range when admitted. 

Findings for Weight.— The mean annual increments in weight for the two 
age periods were compared with the mean annual increments for the fifty-five 
normal children. The results in pounds are as follows: 








TABLE VI 
AGE PERIOD DIABETIC MEAN NORMAL MEAN | DIFFERENCE | SIGNIFICANCE 
5-7 5.47 Ib. 6.00 Ib. ; 0.53 t = 1.0 
7-9 5.41 6.75 1.34 t = 2.4 


The difference between the diabetic increment and the normal inerement 
is not statistically significant for the period 5 to 7 years. For the period 7 to 9 
years the difference is significant at the 2 per cent level of confidence. Though 
the differences for the first group is not significant, the differences for both 
groups indicate a slightly less than normal gain for the diabetic children. 

The difference in height was found to be significant for each age period, the 
diabetic children gaining slightly less in stature than normal children. The pro- 
portionately higher gains in weight than in height for the 5- to 7-year period 
might reflect the fact that the chidren were underweight when admitted and 
that at this lower age level, more were still regaining normal weight for their 
height. This is borne out by the finding that the mean increment for those 
children under treatment less than one year before the increment being studied, 
exceeded the normal by .39 Ib. 


ADULT HEIGHT STATUS OF SUBJECTS HAVING DIABETES MELLITUS DURING CHILDHOOD 


The third specifie aim of the present study was to compare the adult height 
of the diabetic subjects with the adult height of normal subjects. On the basis 
of findings for normal subjects, it was initially assumed that for boys, any 
measurement of height recorded after 17 vears of age, and for girls, any measure- 
ment recorded after 16 years, would be approximately equal to ultimate adult 
height. Examination of the records revealed, however, that an extraordinarily 
large number of diabetic boys made significant gains in height after 17 years 
of age, and that likewise, an unusually large number of girls made gains after 











TABLE VII 
a : ~ MEAN DEVIATION | on ee eee 
FROM NORMAL: MEAN GAIN ULTIMATE MEAN 
SEX NO. AGE 17 (BOYS); AFTER 17 (BOYS); DEVIATION 
AGE 16 (GIRLS) AFTER 16 (GIRLS) FROM NORMAL 
Males 21 1.89 1.74 0.13 


Females 24 0.54 0.61 40,08 
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16 years. To determine the extent of this gain and its effect upon the ultimate 
adult height of the diabetic subjects, the amount of gain for each was determined, 
and the mean gain for each sex was calculated. It was found that there was a 
total of twenty-one boys for whom heights were recorded (a) at 17 years, and 
(b) at one or more subsequent ages. For girls, a total of twenty-four had heights 
recorded at age 16 and at one or more subsequent ages. The final height records 
were at ages varying from 18 years for boys and 17.5 years for girls, to 28 years. 
The mean gain in height after 17 years of age for the twenty-one boys was 1.7 
inches, and after 16 years for the twenty-four girls, was 0.6 inches. 
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Fig. 1.—Growth curves of four boys showing gains in height after 17 years of age. 
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The height of each diabetic boy at age 17 years was compared with the 
17-year mean for normal boys. Similarly, the height of each diabetic girl at 16 
was compared with the normal mean for girls at 16. The absolute amounts of 
deviation in inches were recorded and the mean deviation for each sex was 
caleulated. Likewise, the absolute deviation from normal of the final recorded 
height for each subject was determined, and the average deviation of each sex 
was calculated. 

The results in inches are shown in Table VII. 

These results indicate that though the diabetic boys are, on the average, 1.9 
inches shorter than the normal at 17 years of age, they gain an average of 1.7 
inches after 17, making their ultimate height practically equal to the normal 





height for adult males. 

The average amount of growth expected after 17 years of age for the normal 
male is less than 0.5 inch. Of the twenty-one subjects studied, all but two 
showed some gain in height. Twelve boys, or 57 per cent, gained an amount in 
excess of 1 inch. Nine boys, or 43 per cent, gained an amount in excess of 
2 inches; and two boys, subjects 92 and 109, gained 4.0 and 4.3 inches respec- 
tively. These latter two growth curves and two others characteristic of those 
showing gains after 17 years were plotted against the normal curve, and are 
presented in Fig. 1. It will be seen that for each subject, growth continued be- 
yond the normal age for termination of growth, and that, with the exception of 
No. 86, the curves were still accelerated at the time of the final recorded height. 

The findings for girls indicate a similar trend. Though the diabetic girls 
were, on the average, .54 inch shorter than the normal at 16 years of age, they 
gained an average of .61 inch after 16, making them practically normal in 
adult stature. The average amount of gain expected for girls after 16 years of 
age is less than 0.2 inch. Of the twenty-four diabetic girls studied, four girls, 
or 17 per cent, gained more than 1 inch, and two girls, or 8 per cent, gained more 
than 2 inches. 

These findings indicate that although those diabetic subjects tended to be 
abnormally short at the usual age of growth termination, additional growth in 
height oeeurred, resulting in a normal mean adult stature for the group. 


SUMMARY AND CONCLUSIONS 


Utilizing data for height and weight, the body size and growth rates of 
200 white children under treatment for diabetes mellitus are compared with the 
body size and growth rates of normal children. The data for both groups were 
collected in Iowa between 1928 and 1945. 

Ninety-two children first measured within three months of the onset of 
diabetes mellitus had an average height essentially the same as that for normal 
children. In other words, it was found that children who aequire diabetes 
mellitus are of normal height for age at the time of onset of the disease. 

The heights of children who were first examined between six months and 
three years after the onset of diabetes mellitus differed from normal height for 
age by an average of —1.1 inches; of children first examined more than three 
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years after onset, by an average of -3.9 inches. These findings demonstrate a 
elear relationship between height and the duration of untreated or inadequately 
treated diabetes. 

The children first examined within three months of the onset of diabetes 
weighed, on the average, 4.2 kg. less than the normal weight for their height. 
These findings for initial height and initial weight demonstrate the necessity for 
prompt treatment of diabetes mellitus. 

The mean annual increment in height between age 5 and age 7 was found 
to be significantly lower for diabetic children than for normal children. The. 
magnitude of the difference was 0.4 inch. Similarly, the mean annual inere- 
ment between age 7 and age 9 was found to be 0.3 inch lower for diabetie chil- 
dren than for normal children. 

No relationship was found between the size of increment and the time be- 
tween onset and treatment. It was found that the increment during the first 
year of treatment was more nearly normal than subsequent increments, especially 
if the child was in the lower quarter of the height distribution when first ex- 
amined. This finding suggests that the organism tends partially to compensate 
for any previous retardation during the first year of therapy. 

The mean annual gain in weight for diabetics between the ages of 5 and 7 
was found to be slightly, though not appreciably, less than the gain for normal 
children. The mean annual gain between 7 and 9 years was substantially less 
for the diabetic children than for normal children. 

The diabetic boys were, on the average, 1.9 inches shorter than normal boys 
at 17 years of age. However, later than normal growth in height enabled them 
to achieve an average gain of 1.7 inches after 17 years of age. As a result of this 
gain, their mean adult height was essentially the same as normal adult height. 
The diabetic girls deviated from normal by an average of 0.5 inch at 16 years 
of age, and gained an average of 0.6 inch after 16 years. 

These gains greatly exceed those expected after 17 years of age for the nor- 
mal boy, or after 16 years of age for the normal.girl. Although both sexes were, 
on the average, shorter than the normal height at the time that growth is usually 
terminated for the normal child, additional gains led to the attainment of normal 
adult stature. 


The author wishes to express her appreciation to Drs. Howard V. Meredith and 
Julian D. Boyd for their valuable guidance during the progress of this study. 
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TUDIES of fat and nitrogen metabolism in pancreatic insufficiency in in- 

fants and children were initiated by Shohl, May, and Shwachman and their 
The objectives then stated were to gather 
information coneerning the aberrations of metabolism in this group of patients, 
to provide an additional basis for early diagnosis and differentiation from other 





TABLE 




















per cent, 


Harvard Medical 


School, 





| NITROGEN 
| 
DATE, CALORIES (GM. 
PERIOD PATIENT, WEIGHT | DAYS IN PER PER 
No. | AGE | (KG.) | PERIOD TYPE OF DIET KG. i (GM.) | KG.) 
l. M.E.H. 12 10/5/42- Whole cow’s milk, high 75 3.25 0.27 
$1 yr. 10/14/42 carbohydrate 
9 days 
2. M.E.H. 12 10/26/42- Whole cow’s milk, high 70 5.85 0.49 
tly yr. 10/29/42 carbohydrate, sulfadia- 
3 days zine 
B. H. 14 5/2/45- Whole cow’s milk, high 12 7.41 0.53 
SMe yt 5/5/45 carbohydrate, sulfadia 
3 days zine 
t M.C. 10 }/24/44- Whole cow’s milk, hos- 64 4.81 0.48 
22 mo. 3/26/44 pital diet, sulfadiazine (Milk 
2 days only ) 
5. V.8. $4 10/14/42- Evaporated milk formula 114 2.22 0.51 
9 mo. 10/17/42 
3 days 
6 V.S. 4.4 11/3/42- Evaporated milk formula 228 4.44 1.0 
% mo. 11/6/42 
3 days 
7 E. M. 10 10/12/43- Fat-free milk, low fat 81 6.0 0.6 
M40 yr 10/15/43 solids, sulfadiazine 
3 days 
8 E. M 10 10/15/43- + Fat-free milk, low fat 91 6.51 0.65 
MY4o yr 10/18/48 solids, sulfadiazine 
3 days 
9 E. M. 10 11/12/43-  Fat-free milk, low fat 93 6.09 0.61 
So yt 11/16/43 solids 
t days 
*Mead, Johnson and Company. 
Parke Davis Co.'s Enteric Granules, three times U.S.P. potency. 
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steatorrheas, and above all, to form a foundation for a rational therapy. These 
studies were continued by Dr. Shohl assisted by Dr. Shwachman at first, and 
then, during the war, by members of the resident staff,* and were interrupted 
by Dr. Shohl’s untimely death. The data appeared to be of such general interest 
that its publication seemed desirable. Critical use of Dr. Shohl’s notebooks 
in conjunction with the hospital records of the patients involved permitted an 
accurate tabulation of the results of a number of balance periods. These data 
are presented without analysis at this time. The balance periods and the chem- 
ical estimations were performed in the same manner as described in the original 
report of similar studies. 

Details regarding diets, therapy, and the balanee data are given in 
Table I. 



































TABLE! 
i — : OUTPUT PER DAY i ala ; aa ¥ von —_ ~~. x 
: j FECES | NITROGEN RETAINED | 
. _ —— | 
DRY 
_ eee | WEIGHT GM. PER % | % Te 
| FAT TOTAL | URINE | FECES | FAT | (GM. PER FAT GM, PER KG. | NITROGEN NITROGEN FAT 
| (GM. GM.) (em.) | (GM.) | (@M.) KG.) (%) DAY PER DAY| ABSORBED | RETAINED| RETAINED 
23.5 3.12 2.06 1.06 15.1 2.41 52 0.13 “0.01 65 4.0 36 
394 1.63 3.80 1.83 23.4 3.83 50 ®#©1.19 0.10 69 2) D8 
49 3.65 3.03 ~ 2.62 = 4.36 y 1.76 0.13 65 42 _- 
38 ir ea ee 6.25 37 1.08 0.11 ~ 2 37 
19 - ees 0.35 4 1.35 10 84 87 
9 o “3.25 23 12.5 41 27 41 
5 $31 217 «3.14 5.2 3.42 16 0.69 0.07 30 13 ; 
5.2 5.77. -s«.8 3.19 - 4.3 ; 0.74 0.07 30 iI ~ 
52 715 4.14 3.01 1.8 1.25 4.3 Loss Loss 0 Loss ~ 


(Table I continued on following pages.) 


A debt of gratitude is owed to Miss Kathleen Scobie, Research Fellow in Nutrition, 
Department of Maternal and Child Health, Harvard School of Public Health, Boston, for 
assistance in analysis of diets, and to Miss Barbara E. Duffy and Miss Ardis Paul for tech- 
nical assistance in the laboratory. 
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DATE, 

DAYS IN 

PERIOD | 
3/27/44- 

3/29/44 

2 days 

~ §/8/45- 


| 
| 


WEIGHT 
( KG.) 


10 


PERIOD 
NO. 


PATIENT, 
AGE 
M. C. 
22 mo. 


JIN. 5.6 


6 mo. 


11. 
7 acl 
6 mo. 


ms % 2 


6 mo. 


13. 
5/26/45 
3 days 

6/2/45- 
6/5/45 
3 days 

10/22/43-— 
10/25/43 
3 days 


6.5 


10.0 





INTAKE PER DAY 





NITROGEN 





CALORIES 
PER 
KG. 


TYPE OF DIET (GM.) 





= 
52 


(Milk 
only) 


Fat-free milk, low fat 4.66 


solids 





Nutramigen,” pancrea- 130 3.97 


tint 1.65 Gm. 





Nutramigen, pancreatin 
1.65 Gm. 





Nutramigen 





Nutramigen 





Fat-free milk, ord. low 
fat solids, sulfadiazine, 
pancreatin 10 Gm. 





10.0 10/25/43- 
10/28/43 
3 days 


Fat-free milk, ord. low 
fat solids, sulfadiazine, 
pancreatin 10 Gm. 





~ 40.0 11/16/43- 
11/20/43 
4 days 


Fat-free milk, ord. low 
fat solids, pancreatin 
10 Gm. 





10.0 11/22/43- 
11/25/43 
3 days 


Fat-free milk, ord. low 
fat solids, pancreatin 3 
Gm. 





~ 40.0 11/29/43- 
12/3/43 
4 days 


10.0. 12/6/43- 


12/10/43 

4days _ 
10.0 4/3/44- 

4/5/44 


2 days 


10.0 4/11/44- 


4/14/44 
3 days 


31% 11/15/43 


2 YT. 
2 days 


BR. H. 11.8 


31Yo yr. 12/12/43 


2 days 


12.0 11/13/43- Casein hydrolysate, prod- 


12/10/43- 


Fat-free milk, ord. low 
fat solids, pancreatin 6 
Gm. 





Fat-free milk, ord. low 
fat solids, pancreatin 1 
Gm. 





Fat-free milk, low fat 
solids, pancreatin 1.3 
Gm. 





Casein hydrolysate, prod- 
duct No. 148t 





~ 66 
uct No. low fat 


solids 


148, 





Casein hydrolysate, prod- 100 — 
uct No. 148, low fat 
solids 








~ 72.0 11/18/43- 
11/21/43 


3 days 


B. H. 


3190 YF. 


Casein hydrolysate, prod- 110 
uct No. 148, low fat 
solids, pancreatin 1 Gm. 








~ 12.0 12/1/43- 
12/3/43 


2 days 


B. H. 
311 42 yr. 


—— 


99 


4/19/44 
3 days 


Casein hydrolysate, prod- 
uct No. 148, low fat 
solids, pancreatin 6 Gm. 





~ 10.0 4/16/44- Casein hydrolysate, prod- 


duct No. 148, pancrea- 
_tin, 1 Gm. 
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OUTPUT PER DAY | NITROGEN RETAINED | 
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DRY | | 
NITROGEN WEIGHT GM. PER % Jo | 
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TORSION OF THE APPENDIX TESTIS 


WiL.iaM M. Copprince, M.D., anp Louis C. Roserts, M.D. 
DurHaM, N, C. 


F Nats EK, painful swelling of the scrotal contents in young boys is seen infre- 
quently. Injury or torsion of the spermatic cord accounts for by far the 
majority of eases. While trauma may occur at any age, torsion of the cord 
is seen most often between the ages of 8 and 14 years. Since mumps orchitis 
seldom antidates puberty, it need not be considered in this group of patients, 
that is, boys at any age under 12 who are seized with severe pain in the testicle 
accompanied by inflammatory changes in the scrotum. In a recent communi- 
cation by one of us,’ torsion of the spermatic cord was discussed and several 
cases reviewed. 

Torsion of the appendix testis, though rare, is seen sufficiently often to call 
for its consideration in the differential diagnosis in this group of cases. This 
diseussion and the two case reports are presented in order to bring the subject 
to the attention of the pediatrician and general practitioner, who usually see 
these patients first. 

The appendix testis, or sessile hydatid (of Morgagni), is attached to the 
upper extremity of the testis close to or just beneath the head of the epididymis. 
It is said to be present in about 90 per cent of males, and varies from 5 to 
10 mm. in length and less than half as wide. The structure is attached to the 
connective tissue investing the testis, and consists of vascular connective tissue 
containing a canal lined with columnar epithelium. Near the end there is fre- 
quently found a shallow, funnel-like depression with dentated border, the whole 
resembling the fimbriated end of the oviduet. The appendices testes are, in 
fact, the persisting cephalic ends of the embryonic Miillerian ducts, which in the 
female develop into the oviduets, uterus, and most of the vagina. 

In the embryo, the genital ridges, the middle parts of which develop into 
the testes or the ovaries, arise along the ventromedial surface of the mesonephric 
kidney. Just lateral to the genital ridges the Miillerian ducts develop. In the 
male the mesonephrie ureters become the genital ducts, and the Miillerian ducts 
atrophy and disappear except for the caudal ends, which unite and persist as 
the vestigial prostatic utricle, and the cephalic ends, which persist as the ap- 
pendices testes. 

Torsion of this small, vestigial body produces symptoms often confused 
with other acute pathology of the scrotal contents or of intra-abdominal disease. 
The severity of the symptoms may be, and usually are, out of proportion to 
what might be expected from so small an organ. The early symptoms may be 
lower abdominal or inguinal pain without serotal symptoms or gross signs, so 
that disease within the abdomen may be suspected. Later there. is pain in the 
testicle with exquisite tenderness, edema of the scrotal tissues, and redness of 
the skin. Because of the extreme tenderness, an accurate examination may be 


From the urological department of Watts Hospital. 
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impossible without anesthesia. The temperature is usually normal or only 
very slightly elevated. The urine is negative and the white blood count near 
normal in the early stages, which findings may be especially helpful in ruling 
out acute infections of the epididymis or testis. 


Fig. 1.—Low-power view, showing edema, hemorrhage, neutrophilic infiltration and degenera- 
tion of surface epithelium. (Case 2.) 


Differentiation from torsion of the spermatic cord may be impossible and 
for this reason early surgical exploration should be done when either condition 
It is generally agreed that even when the diagnosis can be aec- 


is suspected. 
curately made, operation should be performed for relief of symptoms and more 
rapid recovery than can be expected from conservative treatment. 

Vermeulen and Hagerty? have recently reviewed the literature and given 
a description of the microscopic anatomy and pathology of the organ along with 
the report of two cases. We wish to report on two additional patients recently 


seen within a period of two weeks. 
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CASE REPORT 
CASE 1.—R. B. R. W., aged 12 years, was admitted Sept. 7, 1946, to Watts Hospital, 
and discharged Sept. 13, 1946. 
This 12-year-old white boy was first seen on Sept. 7, 1946, complaining of painful 
swelling of the left side of the scrotum of about twenty-four hours’ duration. There was 
the history of slight trauma to the region two days before with transient pain at the time, 


>=. 


het 


Fig. 2.—High-power view of small vessel containing a hyaline thrombus, and surrounded by a 

cuff of neutrophilic leucocytes. (Case 1.) 
otherwise the history was entirely negative. The temperature was 99.2, pulse 88, respiration 
20, and the blood pressure 100/64. General examination revealed no abnormal finding® but 
the left sille of the scrotum was edematous, red, and exquisitely tender. Details of the 
scrotal contents could not be distinguished because of the extreme pain and tenderness, but 
the testis felt enlarged and there was a suggestion of a firm mass at upper pole of the 
epididymis. The right scrotal contents appeared normal. The urine was normal and the 
leucocyte count 5,800. 

The impression was that of torsion of the spermatic cord and operation was decided 
upon. Under avertin and ether anesthesia the left side of the scrotum was incised and 
the structures explored. On opening the tunica vaginalis a small amount of cloudy fluid 
escaped. The appendix testis was very dark and swollen and as it lay exposed was seen 
to untwist. Its pedicle was ligated and it was removed. The testicle, epididymis, and 


spermatic cord were found normal. 
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The postoperative course was uneventful and the patient was discharged on the sixth 
postoperative day. 

Pathologic Report.—‘‘ Torsion of appendage testis with secondary infarction.’’ 

Microscopic Description——‘‘ Sections of thé specimen reveal a structure consisting mostly 
of acute exudate and granulation. There is an epithelial lined space, the cells of which 
are of the columnar type.’’ 

Case 2.—H. G. M., Jr., aged 10 years, was admitted to Watts Hospital Sept. 21, 1946, 
and discharged Sept. 26, 1946. 

This 10-year-old white boy came to our attention on Sept. 21, 1946, with complaint 
of some pain in the right inguinal region and right lower abdomen for the past four or 
five days. On the evening before admission the right testis had become painful and upon 
examination by his parents was found to be swollen and tender. This had increased to some 
extent when seen the following day. Physical examination: Temperature 99.4; pulse 80; 
respiration 20; blood pressure 100/70. The general examination was entirely negative. The 
right side of the scrotum was edematous, red, and exquisitely tender, so that accurate pal- 
pation of its contents was not possible, but the testicle felt enlarged. The epididymis could 
not be isolated. There was some tenderness along the spermatic cord. The left scrotal con- 
tents were normal. The urine was found normal and the leucocyte count 9,800. 

Impression at the time was that of torsion of the appendix testis, though torsion of the 
apermatic cord could not be ruled out, and immediate operation was decided upon. 

Ether anesthesia was given, and on opening the tunica vaginalis some free, blood-tinged 
fluid was found, and attached to the globus major of the epididymis was a gangrenous mass 
about one centimeter in diameter with a small twisted pedicle. The pedicle was ligated 
with fine catgut and the mass removed. The testis was normal in color and consistency 
and there was no evidence of torsion of the spermatic cord. 

The postoperative course was uneventful and the patient was discharged on the fifth 
postoperative day. 

Pathological Report——‘‘ Torsion of appendage testis.’’ 

Microscopic Description.—‘The fragment is covered by a single layer of epithelial 
cells while the central mass of tissue represents hemorrhage and exudate compatible with 
torsion. ’’ 

COMMENT 


Just why the pedicle of the appendix testis should become twisted and thus 
produce strangulation is not clear. It must be assumed that in most cases 
the pedicle is abnormally long and twisting is produced by some sudden, violent 
movement of the testicle. Torsion of the spermatic cord occurs under similar 
conditions. Therefore, in either case there is likely to be the history of injury. 
The patient may feel the acute pain of torsion on jumping on a bicycle or at the 
time of some strenuous movement as in a football game. He thinks he has 
injured himself and reports to his parents. A case of torsion of the spermatic 
cord in a doctor’s son was denied surgery for several days with resultant loss 
of the testicle because the father was convinced that the boy injured himself 
while playing basketball. So the history of injury must often be discounted. 
Torsion of the appendix testis can seldom be accurately distinguished from tor- 
sion of the spermatic cord and for that reason prompt surgery in suspected cases 


is recommended. 
REFERENCES 


1. Coppridge, W. M., and Rosser, R. G., Jr.: Torsion of Spermatie Cord, N. C. Med. J., 


2. Vermeulen, C. W., and Hagerty, C. S.: Torsion of the Appendix Testis, J. Urol. 54: 
459, 1945. 





MEGALOBLASTIC ANEMIA IN INFANCY 


B. J. SrmeBeNTHAL, M.D. 
SoutH BeEnp, INp. 


‘ie RECENT months the term megaloblastic anemia has made its appearance 
in the literature; it was proposed by Zuelzer and Ogden' for a macrocytic 
anemia which oeeurs commonly in infants, but previously had been difficult to 
classify properly. The important therapeutic aspect of this condition is its 
tendeney to respond specifically to folie acid. 

For a number of years it has been observed that certain macrocytic anemias 
of childhood were responsive to crude liver therapy, but only recent studies have 
demonstrated that the erythrocytic maturation factor contained in liver is also 
found in folie acid (synthetic lactobacillus casei factor).? Peterson and Dunn* 
have shown that true pernicious anemia is rarely seen in infaney and childhood, 
and that it differs from other macrocytic anemias (including megaloblastic 
anemia) in that pernicious anemia is always accompanied by histamine- 
resistant, gastric achlorhydria, and necessitates continuous therapy to maintain 
a continuous remission. Information available at the present time indicates 
that megaloblastic anemia is a temporary deficiency of the antianemie principle.‘ 

Clinically, this condition is most often seen in infants between 2 and 16 
months of age. The child suffering from megaloblastic anemia usually exhibits 
marked pallor, weakness, irritability, persistent upper respiratory infection, and 
extreme loss of appetite. He may have fever and gastrointestinal disturbances. 
Physically, the most outstanding finding is the extreme pallor; he is likely to 
be emaciated, and may present a palpable spleen and petechiae. Sex distribu- 
tion is about equal; the condition has not been seen in the Negro race. 

Laboratory studies reveal these infants to have a severe normochromic 
anemia with many macrocytes, but the mean cell diameter may not exceed the 
normal figure, due to the econeomitant presence of numerous microcytes. There 


is a tendeney toward leucopenia and thrombopenia. Bone marrow study shows 
erythropoiésis to be definitely megaloblastic. After therapy has been instituted, 
there is a characteristic reticulocyte response seen in the peripheral blood similar 


to that seen in addisonian pernicious anemia. 


CASE REPORTS 

Case 1.—D. R., a white boy 6 months of age, was admitted to Memorial Hospital, 
South Bend, Ind., Nov. 7, 1946, because of pallor, failure to gain weight, and marked loss 
of appetite. 

He had weighed 5 pounds, 10 ounces at birth, and had progressed normally until 4 
months of age, when he weighed 12 pounds, 10 ounces. At this time he had an upper 
respiratory infection characterized by frequent episodes of coughing with occasional vomit- 
ing. A month later he had developed marked anorexia and noticeable pallor; and an exam- 
ination of his blood revealed the following findings: hemoglobin of 97 Gm.; erythrocyte 
count of 2,730,000 per cubie millimeter; and white blood cell count of 3,850 per cubic 
millimeter, with 23 per cent neutrophiles, 71 per cent lymphocytes, 1 per cent monocytes, 
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und 5 per cent eosinophiles. Iron in the form of ferrous sulphate was administered during 
the following month, but, when the infant was seen then, he had gained only one ounce, 
was refusing most of every feeding, and vomiting freely. Another examination of the 
child’s blood showed the hemoglobin to be down to 6.2 Gm.; the erythrocyte count to have 
dropped to 1,710,000 per cubic millimeter; and the white blood cell count to be 6,600 per 
eubie millimeter. He was hospitalized at this time. 
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Fig. 1.—Response to folic acid in Case 1. 








Physical examination on admission revealed the infant to be listless, pale, and irritable. 


His spleen was not palpable, and his liver was a normal size. All other findings were normal. 


During his hospital stay of eleven days there were several hematologic studies made 
which are presented in graphic form (Fig. 1). The mean red cell diameter ranged from 
7.8 to 8.0 microns, and there were 640,000 platelets per cubic millimeter. Examination of 
tibial marrow was done, and the following findings were reported by the pathologist: 
‘*. . . @ preponderance of nucleated red cell elements, the majority of which appear to be 
in the megaloblastic (erythroblastic) stage. There is also a large number of primitive 
reticulum cells. There are likewise many smudge forms. Granulocytic elements are rather 
rare. Megakaryocytes are exceedingly rare. There is no evidence of metastatic tumor, and 
the impression is of a marrow showing megaloblastic hyperplasia.’’ 





190 THE JOURNAL OF PEDIATRICS 


Folic acid therapy was instituted; 5 mg. were given orally twice a day, and because 
considerable concern was felt regarding the baby’s condition, it was decided that 100 c.c. 
of whole blood should be given also. Through an oversight on our part, reticulocyte counts 
were not done during the first few days. They were, however, obtained in time to demon- 
strate a definite reticulocyte response to the administration of the folie acid. 
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Fig. 2.—Response to folic acid in Case 2. Includes period of hospitalization only. 


3y the end of the short period of hospitalization, this baby, who had required approxi- 
mately one hour to take a few ounces of formula prior to admission, was eating with vigor, 
had become much more active physically, and was no longer irritable. He was discharged 
from the hospital Nov. 18, 1946, and has been followed closely until the present time. Fre- 
quent blood examinations have been done, and they have all shown the hemoglobin and red 
blood cell count to be within normal range. Folic acid was administered for a period of 
four months. At one year of age (six months after the child’s illness) he weighed 20 
pounds, 1 ounce, and was perfectly healthy. 


Case 2.—L. W., a white girl 17 months of age, was admitted to Memorial Hospital, 
Jan. 28, 1947, because of pallor, diarrhea, loss of appetite and failure to gain. 

Although the parents were not certain about the child’s birth weight, they thought 
she had weighed about 8 pounds, and stated that she did well until 5 months of age. She 
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had received cod-liver oil since one month, and orange juice was started at three months. 
The first unusual occurrence the parents noticed was the presence of an upper respiratory 
infection which recurred repeatedly. She soon began to refuse feedings and failed to gain 
weight. Her formula had been changed many times, but she failed to improve. 

In September, 1946, at one year of age, she had been acutely ill with a severe diarrhea, 
and was hospitalized in another hospital in this city. Her condition was critical and she 
received several blood transfusions. She was thought to be suffering from a gastrointestinal 
sensitivity to cow’s milk, and as a result cow’s milk was replaced with goat’s milk in her 
diet, but improvement was only temporary. Since that time her condition had changed little. 

Upon physical examination she was found to be extremely emaciated (weight was 
14 pounds, 6 ounces), unable to sit alone, very pale, irritable, mildly dehydrated, and her 
temperature was 101.8° F. rectally. Her abdomen was enlarged, and almost all subcutaneous 
fat was absent. She had a severe ulcerative stomatitis; her spleen was not palpable. Other 
findings were normal. 

Laboratory examination of her blood revealed the hemoglobin to be 6.4 Gm.; erythrocyte 
count was 2,520,000 per cubic millimeter; and white blood cell count was 4,400, with 33 
per cent neutrophiles, 61 per cent lymphocytes, one per cent eosinophiles, and 5 per cent 
monocytes. The mean red cell diameter was 8.2 microns, and there were 550,000 platelets 
per cubic millimeter. Many further blood examinations were made during the child’s hos- 
pital stay, and these are presented in graphic form (Fig. 2). Tibial marrow was studied, 
and the following findings were reported by the pathologist: ‘‘. . . numerous degenerated 
nuclei, the so-called smudge cell. The erythroid elements are normal; but only a rare normo- 
blast, that is, one showing hemoglobin in its cytoplasm, can be seen. Most of the erythroid 
elements are observed to be at the megaloblastic or early erythroblastic stage. . . Pathologic 
Diagnosis: Bone marrow showing red cell maturation at megaloblastic level.’’ 

Within a few hours after her entrance into the hospital it was learned that she would 
not take enough food and liquids voluntarily to maintain her fluid balance, so for the first 
four days she was fed by gavage. 15,000 units of penicillin was given intramuscularly every 
three hours for four days, and the stomatitis and diarrhea improved. 

Folic acid therapy, 10 mg. orally twice a day, was instituted the day following admis- 
sion. It was decided that this child should not receive a blood transfusion until the re- 
sponse to folic acid could be observed. As it turned out, the transfusion was unnecessary. 
A prompt reticulocyte response was demonstrated, followed by a gradual rise in hemoglobin 
and red blood cell level. On the seventeenth hospital day, when the hemoglobin rise seemed 
to be slow, iron therapy in the form of ferrous sulfate was started in an effort to over- 
come any hypochromic anemia which might be present. 

She continued to improve hematologically as well as clinically, and was discharged 
from the hospital Feb. 28, 1947, the thirty-first hospital day, at which time she was eating 
well, gaining weight, sitting up, and was much less irritable. 

Inasmuch as this child lives out of the city and it is difficult for her parents to bring 
her in for follow-up study, close observation has been impossible. However, she was seen 
recently, July 29, 1947, and at that time weighed 23 pounds, 12 ounces (a gain of 9 pounds, 6 
ounces in six months), and improvement was marked. She had acquired the ability to walk 
and talk, and was eating a well-balanced diet eagerly. Blood examination revealed a heme- 
globin of 11.4 Gm. and a red blood cell count of 4,600,000 per cubic millimeter. Folic acid 
was administered over a period of three months. 


SUMMARY AND CONCLUSIONS 


Recent articles appearing in the medical literature pertaining to megalo- 
blastic anemia in infancy are reviewed briefly. 

Two cases which have been seen in the past ten months are presented. 

It is to be noted that neither of these two patients demonstrated spleno- 
megaly or thrombopenia, both of which are said to be seen frequently in this 


condition. 
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Megaloblastie anemia is a relatively common disease of white infants, and, 


since a complete and permanent recovery can be effected by folie acid therapy, 
the condition should be understood by all those caring for small children. 
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SILVER NITRATE STENCIL STAINING FOR IDENTIFICATION OF 
NEWBORN INFANTS 


Rosert COHEN, M.D. 
Strupio Ciry, CALIir. 


HE purpose of this report is to recommend an easy method of identifying 


nursery babies by the use of silver nitrate stain or impregnation. 

A mixup of infants in any nursery can be a very grevious event to the 
hospital and to the families concerned. The reputation of the hospital is 
jeopardized by undesirable publicity, aside from the possibility of legal action. 

The majority of nurseries try to avoid such events by the use of various 
identification systems. These systems are: (1) ink pad impressions of the 
newborn infants’ feet for the hospital record and infants’ birth certificate ; 
(2) beads with the babies’ or mothers’ name and, perhaps, room number; (3) 
adhesive tape having ink stamped lines for the pertinent information stuck on 
the infants’ backs; (4) ultraviolet exposure through identification letters. 


Fig. 1.—Original stencil impregnation. 
Fig. 2.—Two weeks later, showing letters still visible. 


In checking the security of the first system, it is well known that the foot- 
prints do not identify the baby when it comes time to bring him to the mother. 
Qualified fingerprint experts or readers are practically never available to classify 
the imprint in the hospital at that time. There have been a few cases where 
the wire for beading the beads has broken, resulting in loss of the beads. The 
adhesive tape writing often becomes illegible by the running of the letters due 
to urine or moisture soakings. The ultraviolet system is a good system if it 
does not burn or lead to impetigo er skin rash. 

It is well known that silver nitrate will stain the skin black and remain 
on the skin for a period of two weeks or more in spite of daily washings, 
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With this fact in mind, and the use of a commercial brass stencil plus cotton 
applicators, the usability of the silver nitrate for identification purposes was 
studied. 

Thirty per cent silver nitrate is the percentage found most suitable. The 
stencil is placed on the buttocks or the feet and slight pressure is exerted to 
eause the skin to protrude through and above the stencil surface. A cotton 
applicator is moistened, but not soaked with the silver nitrate solution, and 
then rubbed on the protruding skin. If any oozing is noticed, a dry cotton 
applicator is immediately applied to absorb it. Better results were noted when 
some of the brass stencil was touched, for it makes the stain deepen and darken 
faster. 

It is suggested that the same letters used on the infant can be used on the 
mother’s hip while she is still on the delivery table. 

Since the stain gradually peels off after fourteen days, it has served its 
purpose and given added security to the hospital and the parents. 

The method is simple, economical, and offers security to the public and the 
hospital. 





Case Reports 


INFANTILE CORTICAL HYPEROSTOSIS 


H. H. Sauman, M.D. 
SPRINGFIELD, Mass. 


S SUGGESTED by Caffey’ * and by Smyth,* the recently described, newly 
recognized syndrome of infantile cortical hyperostosis is probably not as 
uncommon as is indicated by the few reported cases. Both authors advance 
considerable evidence to support this suggestion and have described sixteen 
eases since the syndrome was first recognized in 1945. Since then, there have 
been several other individually reported cases (Whipple* and Dickson, Luckey, 
and Logon’). It is the purpose of this case report to call attention to (1) the 
prominent signs and symptoms; (2) the present status of etiology; and (3) to 
discuss current therapeutic measures. 


CASE REPORT 


R. G., a 4-month-old male infant, was admitted to the Springfield Hospital 
Aug. 4, 1946, because of fever, irritability, and brawny facial edema. 

Family History.—Parents are in good health. There is no known history 
of metabolic disturbance, tuberculosis, or syphilis. 

Birth History.—Para i, gravida i. Delivery was normal, with no instru- 
ments used. Birth weight was 7 pounds 11 ounces. Mother had adequate diet 
during pregnancy, well fortified by the addition of vitamins. There was no his- 
tory of rubella or other virus disease during the pregnancy. 

Past History— According to the mother, who is a registered graduate 
nurse, this infant has been in excellent health until the onset of the present 
illness. His growth and development since birth fell in the 90 percentile group. 
His diet consisted of a modified evaporated milk formula with the addition of 
adequate amounts of concentrated synthetic vitamins A and D, and adequate 
amounts of strained orange juice diluted with cooled, sterile water. 

Present Illness—Ten days prior to admission, the patient developed what 
seemed to be a typical case of an upper respiratory infection prevalent in the 
community at the time. This was characterized by fever, irritability, rhinitis, 
and an occasional dry, unproductive cough. An attending physician prescribed 
fluids, aspirin, and a dilution of the formula. The patient failed to respond to 
these measures. The temperature persisted at 101° to 102° F. and although 
the rhinitis and cough subsided, the symptoms of irritability became more evi- 
dent. The day before admission to the hospital, the mother noted a brawny, 
bilaterally equal swelling of the lower jaw. At this time examination revealed 
minimal pharyngitis and bilateral catarrhal otitis media. 

On admission to the hospital a throat culture was taken and the patient 
started on sulfadiazine, 1 grain per pound a day on a four-hour schedule. Be- 
eause of the obvious facial and cervical edema, a visual and digital examination 
of the throat was made but no evidence of supraglottic edema or hypertrophy 
of the tonsils was found, nor did the clinical picture indicate any obstructive 
pharyngeal lesion. 

Physical Examination.—The significant physical findings at time of ad- 
mission were as follows: The patient was a well-nourished and well-developed, 
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4-month-old male infant falling above the 90 percentile group on the develop- 
mental grid. He did not appear acutely ill but was markedly irritable on 
handling, especially when the face and jaw were touched. The face presented 
a moderate brawny edema, bilaterally equal. The skin was clear. The nasal 
mucous membrane was mildly injected as was the mucous membrane of the 
pharynx. 

Neck.—Although the edema seemed to extend somewhat into this region, 
palpation failed to reveal any adenopathy or soft tissue induration. There was 
no real nuchal rigidity, but the patient objected vigorously to any movement of 
the neck. 

Chest.—Examination of the chest revealed rapid but equal respiratory move- 
ments. The lungs were clear and resonant throughout. The heart was normal 
in size and position and auscultation failed to reveal any abnormality. 

Abdomen.—Negative. The abdomen was soft throughout, the spleen edge 
barely palpable, and the liver not palpable. No abnormal masses were felt. 

Extremities were negative. 

Neurologic_—The neurologie examination failed to reveal any abnormali- 
ties. The knee jerks were active. No Babinski or Kernig sign was present. The 
anterior fontanelle was open but not tense. Appraisal of mental status using 
Gesell standards gave findings which were well within normal limits in so far 
as motor, language, personal, and social behavior were concerned. 

Laboratory examinations on admission gave the following data: 


Throat culture: Staphylococcus avreus was the predominent organism 


Blood Count: Red blood cells_....----- 4,850,000 
White blood cells__.._--- 19,500 
ae 77% 11.1 Gm. 
Differential ........-~-- 69% neutrophiles 


28% lymphocytes 
3% eosinophiles 
Lumbar Puncture: Fluid clear, no inerease in pressure 
Dynamj¢es normal 
9 cells: (5 lymphocytes, 4 polymorphs) 
Sugar, 62 mg./100 e.e. 
Pandy negative 
Culture and smear negative for bacteria 
Urinalysis: Negative 
Progress.—Despite the sulfadiazine therapy, the febrile course continued. 
The daily range of fever was from 99° to 102° F. with a tendency toward 
daily evening elevations. Sulfa crystals appeared in the urine and by the end 
of the second week of hospitalization, it was necessary to discontinue the drug. 
At this point, penicillin was started in dosage of 20,000 units intramuscularly, 
every three hours. Penicillin in this dosage was continued for three weeks with- 
out affecting the course of the disease. During the next two weeks, 40,000 units 
of penicillin were given intramuscularly every three hours, then 50,000 units 
every three hours for another week without in any way altering the course of 
the disease. Since penicillin seemed to be of no value in this ease, it was 
discontinued. Smyth* first suggested that penicillin might be of value in this 
illness, but to the author’s knowledge this is the first case in which it has been 
tried. 
Growth and Development.—The patient’s weight gain continued uninter- 
rupted during the entire stay in the hospital, which totaled thirty-eight days. 
Temperature.—The temperature elevation throughout the entire stay in the 
hospital continued fluetuating between 99° and 102° F. unchanged by any of 
the therapeutie endeavors. 
Bacteriology—Repeated throat cultures showed Staphy. aureous and be- 
cause of the possibility that this microorganism might be associated with ab- 
normal caleium metabolism, Foley® undertook a study of the microorganism 
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at the Department of Pathology and Bacteriology of the Massachusetts General 
Hospital. After considerable investigation, it was apparent that this micro- 
organism did not utilize calcium or its salts and could in no way be considered 
as the etiologic agent of this case. 

An elimination diet plus an antihistamine drug was tried. The diet con- 
sisted of evaporated goat’s milk, oatmeal, banana, 100 Gm. of ascorbie acid, 
20 drops of concentrated vitamins A and D, benadryl (10 mg.) was given three 
times daily. This allergic regime was maintained for one week with no apparent 
effect on the clinical course of this patient except for a slight loss of weight. 
It might be well to point out that there was no familial history of allergy. On 
one oceasion a blood count showed 9 per cent eosinophiles. Several other counts 
showed 3 or 4 per cent eosinophiles. Although this trial may well be inade- 
quate, it nevertheless seemed that allergy played no part in the etiology or 
therapeutic approach to this disease. 

Roentgen examination of the mandibles during the first week in the hos- 
pital failed to reveal any abnormality. During the fourth week a tender 
swelling was observed over the left clavicle by the nurse. Because of this find- 
ing, repeat skeletal roentgenograms were taken and these now showed seat- 
tered hyperostosis in both clavicles, mandibles, and several ribs. 

One week later, roentgenograms were taken by Dr. Edward B. Neuhauser* 
of the Children’s Hospital, Boston, Mass. The following is Dr. Neuhauser’s re- 
port (Figs. 1, 2, 3, and 4). 

X-ray Report—Examination of the skeleton shows no definite abnormality 
of the ealvarium, which appears to be normal in size and contour. The bones 
are well calcified and are of average density and show apparently normal archi- 
tecture. The maxilla shows nothing unusual, but there is marked abnormality 
of the mandible, which shows extraordinary subperiosteal new bone formation 
which appears to be at least 1 em. in thickness. The new bone is rather amor- 
phous in structure and varies very slightly in density. In places there does 
appear to be slight lamellation of the new bone. The margins of the new bone 
are somewhat irregular in contour. There is a similar change about each 
clavicle with extensive subperiosteal new bone formation which appears to be 
most prominent in the outer half of each clavicle, and here, too, the new bone 
is amorphous and irregular in contour. 

Nearly all of the ribs show similar change and this change appears to be 
most marked in the anterior third of the ribs. There is no evidence of any 
destruction and, on these films, no evidence of any underlying pleural thick- 
ening or pleural effusion. 

The bones of the spine and long bones show no essential variation from the 
normal. 

Examination of the chest shows no definite abnormality of the heart. There 
is considerable prominence of the anterior superior mediastinum, both to the 
right and left, presumably due to moderate prominence of the thymus. The 
lungs show nothing unusual. The soft tissues of the abdomen show no definite 
abnormality. 

The changes are those of infantile cortical hyperostosis. 

Clinical.—The clinical course of the patient during the hospital stay was 
characterized by continued irritability, exaggerated by handling the face or 
upper extremities, a continued low-grade fever, and facial edema. 

Growth and development as measured by weight, height, chest, head, and 
abdomen measurements progressed unaltered in the 90 percentile group through- 
out the thirty-eight-day stay in the hospital. 

Laboratory studies indicated a rapidly developing anemia as there was ¢ 
drop in the hemoglobin and red blood cell count on two occasions to below { 
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Fig. 1.—Mandible showing extracrdinary subperiosteal new bone formation. 





Fig. 2.—Another view of the mandible seen in Fig. 1. 
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ig. 3.--Lateral view of mandible showing subperiosteal formation plus amorphous nature of 
this formation. 





Fig. 4.—New bone formation of clavic'es. Here again:the amorphous irregular characteristic is 
evident. The ribs show similar changes. 
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(im. per cent and 3,000,000 respectively. The anemia was improved by the 
administration of properly typed blood on both oceasions. 

There was a constant leucocytosis throughout the entire course, ranging 
from 15,000 to 22,000. The differential remained unaltered and a typical differ- 
ential was polymorphonuclears 54, lymphocytes 37, eosinophiles 3, monocytes 6. 
Other hematologic data were: prothrombin time, 18 seconds as compared with 
a control of 15 seconds; clot retraction time, two hours, complete within four 
hours; clotting time, 4 minutes; bleeding time, 2 minutes; platelets, 363,000; 
blood vitamin C, calcium, and phosphorus were normal. 

Serologic examinations, including blood Wassermann, agglutination tests 
with S typing, paratyphoid A, paratyphoid B, Brucellus abortus and hetero- 
phile agglutination were negative. 

The patient was discharged from the hospital on the thirty-eighth day. 
Follow-up over a six-month period showed slow but definite diminution of the 
facial edema and the masses over the clavicles. Roentgenographie follow-up 
also showed a diminishing of the roentgenographic changes and a slow return 
to normal appearance of the bones involved. 

The temperature record showed a persistent elevation over this entire six- 
month period but tended toward a lower level. Hemoglobin determinations and 
red blood cell counts at monthly intervals failed to indicate any recurrence of 
the anemia. The patient during this time was fortified with an iron prepara- 
tion in appropriate amount. Growth and development continued unaltered in 
the 90 percentile group. A mental growth development well within normal 
limits was maintained. 

Comment.—Ali of the reported cases of infantile cortical hyperostosis, as 
well as the above reported case, fail to indite the birth, the diet of the mother, 
or maternal heredity. From the literature, one gets the impression that an 
upper respiratory infection may be responsible for precipitating this syndrome 
and in this case there is seemingly a definite association. Syphilis seems not 
to be the etiologic agent. That this disease is a metabolic disorder has been 
repeatedly suggested, but all studies so far failed to advance any proof. 

The most striking clinical observation in nearly all of the reported cases 
was the similarity in the facial appearance of the patient when the mandible 
was involved. . This characteristic is so consistent that the diagnosis probably 
could be made by a glance at the photographs of a patient suffering from the 
disease. (Fig. 5). 

Persistent fever is present in all cases, and in the reported case persisted 
as long as six months after the onset. 

Irritability very similar to the type seen in scurvy is an ever-present symp- 
tom. Like seurvy, it seems to be due to the pain experienced when the affected 
parts are moved. When left undisturbed, the patient seemed quite content, but 
passive motion of any sort quickly brought on the typical irritability. This 
symptom, too, persisted for many months. 

Anemia seems to be a constant feature and transfusions are necessary in 
a few of the eases of this disease. Iron and high vitamin diets, as well as 
transfusions, were used symptomatically in this case. 

An observation which has not been recorded in the literature, but which 
was most impressive in the present case, is that despite fever, anemia, and 
roentgenographie changes, the patient’s growth and development proceeded unal- 
tered. It is unusual that any disease of many months’ duration, whatever its 
etiology, would not interfere with normal growth and development. 

The visible swellings over the elavicles in this case were tender to touch, 
and as in Caffey’s case’ seemed to make their appearance suddenly. This pa- 
tient was under constant observation, but not until the thirty-seventh day of 
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the disease did the swelling appear. The mandibular swelling involved the 
entire mandible up to the lower eyelids. The swelling receded slowly and took 
nearly five months to disappear. 

Caffey* writes that soft-tissue swellings over bones other than the mandible 
do not occur, but in this case there was definite, easily observed, and palpable 
swelling over the left clavicle, but none over the right clavicle. X-ray revealed 
involvement over both clavicles, more marked on the left. There was no pal- 
pable swelling over the ribs, which showed roentgenographie evidence of hyper- 
ostosis. 


Fig. 5.—Showing characteristic facial appearance of infant with mandibular involvement. 


The only positive laboratory data found in the reported cases and in this 
case were: (a) a progressive anemia which in several of the reported cases and 
in this case required small repeated blood transfusions; (b) leucocytosis; (¢) 
slightly elevated phosphatase. : 

The vitamin C blood determinations, the calcium and phosphorus studies 
were all normal. 

No biopsy was done in this case, but detailed microscopic studies of the 
bone and the surrounding soft tissue have been done by Smyth* which revealed 
degenerative changes of the muscle overlying the hyperostosis. This was of 
a fatty, fibrinous character. No evidence of inflammatory processes or sub- 
periosteal hemorrhage was noted. 
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The roentgenographie findings have been fully and excellently described by 
Caffey.2. External thickening of the cortical portion of the bone is characteristic. 
This may or may not be laminated and extends the entire length of the cor- 
ticalis except for the terminal segments of the shaft. The extraordinary sub- 
periosteal new bone has been observed in all cases. 

The course usually is prolonged, as in the present case, which ran a course 
of six months. However, the outcome in all cases was favorable. The activity 
in the affected bones subsided, leaving no apparent residual. 


CONCLUSION 


A ease of infantile cortical hyperostosis is reported in a 4-month-old male 
infant. The diagnosis was made on the clinical findings of fever, irritability, 
anemia, characteristic facial brawny edema and roentgenographiec evidence of 
hyperostosis of the mandible, ribs, and clavicle. 

Attempts to prove Staph. aureus as the etiologic agent by means of bac- 
teriologie study of its utilization to caleium proved futile. The etiology of 


this disease is still undetermined. 
Penicillin and sulfadiazine were given an adequate clinical trial, but did 


not influence the course of the disease. 
An extensive trial with the use of antihistamine preparation and an elim- 


ination diet was without success. 
Attention is called to the unaltered growth and development of the patient 


throughout the entire prolonged course of the disease. 
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ERYTHROBLASTOSIS FETALIS IN A PREMATURE INFANT FROM A 
MOTHER WITH SICKLE CELL ANEMIA 


A Report oF A PATIENT SUCCESSFULLY TREATED BY EXCHANGE TRANSFUSION 


Wurm J. Dove, M.D., anp Davip ANNuNz1AT0, M.D. 
BROOKLYN, N. Y. 


ETAL erythroblastosis is relatively uncommon in Negro infants since the 

incidence of Rh negativity among Negro women is only about half as great 
as among white women.” ? Uncommon also is the production of a viable infant 
by a woman with active sickle cell anemia, and multiple successful pregnancies 
are extremely rare. The present case report deals with a premature Negro 
infant with erthroblastosis fetalis (icterus gravis) produced by the third preg- 
nancy (second living child) of an Rh-negative Negro woman with active sickle 
cell anemia. The infant was successfully treated by exchange transfusion. As 
far as can be determined by our review of the literature, this particular com- 
bination of circumstances has not been previously reported. 


CASE REPORT 


Baby F., a male Negro infant, was born in St. John’s Hospital on May 1, 
1947. The baby’s mother is a 32-year-old Negro woman who had had two 
previous pregnancies. The first, in 1932, resulted in a still-born macerated 
fetus whose length of gestation is not known. The second pregnancy was in 
1933 and resulted in a full-term infant who survived and is alive and well 
today. In 1937, the mother was hospitalized for the first time because of 
severe right upper quadrant pain, jaundice, and vomiting. <A diagnosis of 
cholelithiasis was made, but the gall bladder, when removed, was found to be 
normal and without stones. Blood serologic tests for syphilis were reported 
positive at this time, and arsenical therapy was begun. In 1939 she was again 
hospitalized, this time for right lower quadrant pain, and an appendectomy was 
performed. The pathologists report was ‘‘chronie appendicitis.’’ She received 
one transfusion during her stay in the hospital at that time. In October, 1939, 
she was admitted to St. John’s Hospital and the diagnosis of sickle cell anemia 
was made for the first time. She was again transfused and since that time 
has had frequent severe hemolytic crises which have necessitated more than 60 
additional transfusions up to the present. In January, 1947, she was readmitted 
on the Gynecological Service because of severe pelvic pain, and a diagnosis of 
sickle cell crisis with pregnancy was made. Her last menstrual period was 
not definitely remembered but occurred in August or September, 1946. Through- 
out January she threatened to abort, having frequent strong uterine contractions 
and passing frequent clots. She was sedated and transfused several times. 
Severe transfusion reactions occurred and Rh typing showed her to be Rh- 
negative. Anti-Rh titration was not done. 

In March she was again admitted to another hospital and additional trans- 
fusions were administered. She was readmitted to St. John’s Hospital and on 
May 1, 1947, delivered a living male infant spontaneously by footling breech 
presentation after a prolonged lahor characterized by inertia. 

The baby was a small, well-developed premature boy weighing 4 pounds, 
8 ounces. He was markedly cyanotic at birth, but after resuscitation and the 
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administration of oxygen he responded well and eried fairly vigorously. He 
appeared faintly jaundiced. The tip of the spleen was just palpable, but there 
were no other abnormalities noted except for the presenting left leg, which was 
edematous and blue. . 

Three hours after birth the jaundice was fairly marked. Blood workup at 
this time showed : blood type O, Rh-positive ; ieterus index, 42.8; RBC 4.9 million, 
hemoglobin 14 Gm., WBC 8,950. 

The stained smear showed a normal white cell differential, with 17 erythro- 
blasts per 100 white cells. Sickling was not present, either in the stained films 
or in the wet preparation. The Hinton and Wassermann tests were subsequently 
reported negative. 

Exchange transfusion was decided upon and the procedure was carried out 
approximately nine hours after birth as soon as type O, Rh-negative blood could 
be obtained. During this interval the infant had one severe cyanotie attack 
which was relieved after suction of the trachea and the administration of ear- 
bogen and caffeine. 

Transfusion Method.—The infant was placed in a heated crib with the 
head and the right leg exposed and accessible. The leg was firmly strapped 
to a padded board. A eut-down was done at the ankle and the saphenous vein 
exposed. A No. 22 gauge blunt needle was inserted in the vein and the other 
end connected via a three-way stop-cock and syringe to a flask containing 250 
c.c. of citrated whole blood, type O, Rh-negative. The transfusion was then 
started and continued by drip or push depending on the rate of flow desired. 
After the transfusion was begun, a No. 19 gauge short-bevel fontanel needle was 
inserted into the superior longitudinal sinus through the posterior angle of the 
anterior fontanel, and the curved block attached to the needle was maintained 
in close approximation to the scalp. The stylet of this needle was removed at 
intervals and 20 ¢.c. of blood were aspirated each time. This was repeated 
ten times. After the 200 ¢.c. had-been removed, the transfusion was completed 
by the administration of the final 50 ¢.c. of blood, the rates of injection and 
withdrawal having been kept as equal as possible. Heparin was not used. 
The infant withstood the procedure well and was returned to his ineubator in 
good condition. 

Subsequent Course—Immediately following transfusion, Rh typing was 
repeated and was only very weakly positive with a few small clumps, whereas 
previously the agglutination had been marked. The following day the baby 
appeared to be more jaundiced but otherwise his clinical condition was good. 
He was started on a Similae formula which he soon took well. On the third 
day jaundice was marked and the icterus index had risen to 150. By the fifth 
day it had reached 200, but in spite of this the baby was thriving and had 
started to gain weight. On this date the red cell count was 5.75 million and 
the hemoglobin was 15.4 Gm. There were now 3 normoblasts per 100 white 
cells. No sickle cells were present. The Rh agglutination was very weakly 
positive as before. 

From this point on there was a gradual drop in the red count and hemo- 
globin throughout the next month. The low point was reached on June 10, 
when the red count was 2.55 million and the hemoglobin 6.8 Gm. However, by 
this time the clinical jaundice had disappeared and the icterus index had 
dropped to 10. Rh typing now showed strongly positive agglutination. In 
spite of the low blood count the baby was doing well. His weight was now 
6 pounds and he was gaining steadily. Repeated sickling preparations failed 
to demonstrate any definite sickle cells. 

During the next month there was a slow, gradual rise in the red cell count 
and hemoglobin without further transfusion or the administration of hematinies, 
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On July 15 the red count was 3.87 million and the hemoglobin 9.4 Gm. The 
weight was 7 lb., 8 oz. The infant now appears to be developing normally 
in all respects. The spleen is not palpable. There is no neck retraction or 
athetosis. He appears bright, strong, and alert. The peripheral blood still 
shows no sickling. 

COMMENT 


Exchange, substitution, or exsanguination transfusion, as it is variously 
termed, is now being employed with increasing frequency in the treatment 
of erythroblastosis fetalis with apparent improvement in the prognosis. Three 
general techniques have been employed, utilizing, (1) fontanel taps for removal 
of blood according to the method first described by Wallerstein,’ (2) section 
of the radial artery (Weiner)* or (3) both the injection and withdrawal of 
blood through the umbilical vein (Diamond).° The last method appears to 
possess certain advantages, particularly the elimination of the surgical aspects 
of the procedure, but, of course, must be carried out soon after delivery. 

Various methods have been employed to calculate indirectly the exact per- 
centage of replacement of the infant’s blood that can be obtained by exchange 
transfusion.’ Had sicklemia been present in this case, the sickle cells might 
have served as admirable ‘‘tracers,’’ and from the relative number present prior 
and subsequent to transfusion, a calculation of the percentage of exchange 
might have been made. But they did not appear in this child. That a sub- 
stantial exchange was effected is apparent from the weakening of the Rh agglu- 
tination, the majority of the Rh-positive cells having been removed. Two hun- 
dred and fifty eubie centimeters of blood appears to have been adequate for 
this small child. 

The use of Rh-negative blood for transfusion in erythroblastosis fetalis 
is now very largely agreed upon,* ** although strong previous opinions to the 
contrary have been expressed.* ° 

That hemolysis of the infant’s blood will not alone explain the develop- 
ment of jaundice in erythroblastosis is clearly demonstrated by this case, as 
well as by others we have observed. Jaundice continued to develop after trans- 
fusion and reached its maximum on the eighth day, but during this period, no 
significant hemolysis took place, the red count being maintained around five mil- 
lion and the hemoglobin over 100 per cent. Then from the second to the sixth 
week there was a gradual breakdown of the transfused cells as manifested by 
the dropping count, followed by a slow rise as the child’s own hematopoietic 
system gradually recovered. 

The worst end result occurring in a child recovering from icterus gravis 
is, of course, the development of kernicterus. The hypothesis of Weiner and 
Brody’® coneerning the pathogenesis of kernicterus is persuasive, and the plug- 
ying of small vessels in the basal ganglia by red cell agglutinates would seem 
to be a more potent factor in the production of brain damage than icterus 
per se. Certainly there are other conditions in young infants in which a marked 
jaundice exists over a long period of time without the occurrence of kernicterus, 
as, for instance, the intense icterus accompanying bile duct atresia. 

Exchange transfusion appears to have a definite place in the treatment of 
erythroblastosis. The technique presents no great difficulties to those accus- 
tomed to transfusing small infants, and even a premature infant can withstand 
without signs of shock the concomitant administration and withdrawal of blood. 
Weiner* feels that the procedure is indicated as soon as possible after birth to 
remove as quickly as possible the agglutinable fetal red cells. Wallerstein*® 
states that ‘‘such a method must seek either to remove the end products of 
hemolysis or to prevent their formation in excessive amounts by the removal of 
the Rh-positive erythrocytes before they are destroyed in large numbers by the 
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maternal antibody. In this way progressive hepatic damage might be arrested 
and the element of toxicity removed.’’ Exchange transfusion seems to be our 
best method at present for accomplishing these aims. 


SUMMARY 


1. A ease of erythroblastosis fetalis in a premature infant from a mother 
with sickle cell anemia is reported. 
2. Treatment was by exchange transfusion with a successful end result. 
3. The transfusion technique is described. 
4. The rationale for the treatment of icterus gravis by exchange transfusion 
is briefly discussed. 
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Clinical Conference 


CONFERENCE AT DUKE HOSPITAL 
SEPT. 18, 1947 


Clinic on Poisoning 


Dr. G. M. Carver, Jr.—J. S., a 12-month-old boy, was admitted to Duke 
Hospital Sept. 8, 1947. At noon of the same day his mother noted that he was 
irritable but ate his lunch. Two hours later the infant vomited a small amount 
of blood. The hematemesis continued in progressively larger amounts. Five 
hours later (four hours prior to admission) the parents noted that the child 
had gross hematuria, a yellow tint to his skin, and was markedly restless. On 
admission the infant was drowsy but responded well to stimuli. The urine in the 
diaper was grossly bloody. The skin was markedly icteric but the sclerae were 
clear. There was 1+ albuminuria, a positive benzidine test, and many red blood 
cells in a centrifuged specimen. The white blood count was 28,000. The blood 
nonprotein nitrogen was 44 mg. per cent. The results of other examinations 
were negative. 

On close questioning of the mother it was noted that the child was notorious 
for putting everything in his mouth. She denied the possibility of poisoning. 
However, that very morning they had moved into a new home, and the mother 
admitted that ‘‘anything could have happened.’’ 

On the suspicion that the patient had swallowed roach poison (sodium 
fluoride) his stomach was lavaged, and 30 ¢.c. calcium gluconate (10 per cent) 
was left in the stomach. Five cubie centimeters of 10 per cent calcium glu- 
conate was given intravenously and 5 e¢.c. intramuscularly. A blood transfusion 
of 180 c.c. also was given. On the following morning this was repeated. The 
parents at this time returned with samples of roach powder that had been scat- 
tered all over the house by the departing tenants. The patient was placed on 
a high protein and high carbohydrate diet. He also was given sodium bi- 
earbonate and ascorbic acid. By the second hospital day the child was eating 
well and did not appear ill, although the albuminuria and hematuria persisted 
for seven days. He was discharged on the ninth hospital day in good condi- 
tion; his blood nonprotein nitrogen at that time was 34 mg. per cent. 


Dr. W. C. Davison.—This patient should be a warning to all of us to think 
of poisoning as the cause of bizarre symptoms. This child was seen by two other 
physicians, who had not considered poisoning. However, Dr. Arena not only 
inquired about roach poison but, when the family denied the possibility, sent 
them home to look for it. Fortunately, the treatment was successful, but ten 
hours had intervened before therapy was started, and many of the cases of 
fluoride poisoning are fatal in this period. 
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Four hundred poisons kill over 500 American children annually. These 
poisons are of two groups: the first and larger in which the patient is brought 
to a physician because of having swallowed, inhaled, or been in contact with a 
known poisonous substance or been stung by some insect or snake, and being in 
need of immediate treatment, and the other group in which a diagnosis of 
poisoning is made because of certain symptoms, and for which confirmatory lab- 
oratory tests as well as specifie therapy are needed, as with this patient. 

The sale of lye and other poisons without a prominent label should be pro- 
hibited by law; they and all drugs should be kept away from children. Those 
who have swallowed lye or other poisons should be treated immediately. 


Dr. J. M. AkENA.—Dr. Davison has stated that over 500 American children 
die annually from the ingestion of poison. The number is probably much 
greater since many poisoning fatalities are unrecognized. However, this is only 
part of the picture. Many of the children who survive are left with permanent 
disabilities, as for example, the esophageal strictures following caustic alkali 
(lve) poisoning. Practically all of the deaths are caused by the ingestion of 
poisons in household agents. All of these can be prevented by reasonable care 
and precaution. All drugs and household agents containing poison should 
be kept away from children. The results of parents’ carelessness in leaving 
poisons where innocent children can swallow them are truly tragic. 

The history of J. S. given by Dr. Carver at least demonstrates how deceptive 
acute poisoning in small children can be. Here we have a one-year-old child 
seen by three different physicians in a period of seven hours for hematemesis. 
Fluoride poisoning is a very lethal type, and any appreciable amount ingested 
causes death within eight hours if prompt therapy is not given. The symptoms 
usually consist of severe hematemesis, abdominal cramps, weakness, shallow 
respirations, and eventually respiratory failure. Hematuria is not often men- 
tioned, but severe damage to the tubules and glomeruli of the kidneys has been 
reported. Treatment consists of immediate lavage of the stomach with any 
soluble calcium salt (gluconate, lactate, ete.) to change the soluble sodium fluo- 
ride to the insoluble and innocuous form of calcium fluoride. Calcium should 
also be given intravenously and intramuscularly. Supportive treatment should 
he carried out as necessary. 

The most frequent type of poisoning seen in this section of the country 
from a household agent is caustic alkali poisoning from the ingestion of lye. 
Dr. G. W. Kernodle will diseuss this problem. The next most common is kero- 
sene poisoning. Kerosene is often left carelessly about the home in a Coca Cola 
bottle in order to kindle fires, and thirsty toddlers de not hesitate to sample it. 
Kerosene poisoning may be followed by: (1) acute toxicity with depression, 
(2) severe pneumonia with fever, or (3) severe pneumonia with degenerative 
changes in the liver, kidneys, lungs, and heart. Treatment should consist of the 
cautious lavage of the stomach, trying to prevent gagging and any aspiration 
of the gastrie contents, and leaving 30 to 60 e.c. of olive or mineral oil in the 
stomach. The work of Deichmann' and his co-workers has demonstrated that 
changes in the lungs can also be due to absorption from the blood stream. Un- 
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til recently we have cautioned against the use of gastric lavage as being danger- 
ous. Emeties, however, should never be used in kerosene intoxication. 

Reports of aniline dye poisoning among infants are fairly numerous. All 
the patients, with the exception of one, have been newborn infants poisoned by 
contact with diapers freshly stamped with material containing the aniline dye. 
One instance of paranitraniline poisoning has been reported from the ingestion 
of waxed crayons. Aniline dye poisoning may cause severe degrees of cyanosis 
due to the formation of methemoglobinemia. The infants are apathetic, gasp 
for air, and may develop collapse and convulsions. Treatment: The source of 
the dye should be removed immediately. Infants should be placed in an oxygen 
tent, and if the cyanosis is alarming, methylene blue should be given. 

Mothballs composed of naphthalene are not highly toxic but may become 
more dangerous in the presence of oil. Naphthalene is practically insoluble in 
water, and most of it is passed unchanged in the feces. Treatment should con- 
sist of copious lavage with tap-water. 

Deodorants are usually a solution of an aluminum salt and are practically 
harmless. Depilatories contain barium or sodium sulfide, which is fairly in- 
nocuous. However, thallium acetate, which has been used, is very toxic, causing 
severe gastrointestinal as well as cerebral symptoms. Treatment should con- 
sist of lavage with sodium thiosulfate, calcium by mouth, and intravenous sodium 
thiosulfate. 

Phosphorus poisoning may occur from eating rat poison or from certain 
fireworks such as the giant torpedoes.. Matches do not contain the dangerous 
form of phosphorus at the present time. The gastrointestinal symptoms are 
similar to those reported with sodium fluoride poisoning. Hematemesis may 
be severe. In the latter stages cardiac and respiratory failure develop, and some- 
times delirium, coma, and death. Treatment: Never use oily or fatty materials 
such as milk, as they aid the absorption of phosphorus. Lavage promptly with 
1:5,000 solution potassium permanganate to change to innocuous phosphoric 
acid and irrigate until the returning fluid is clear. Leave some magnesium 
sulfate in the stomach. Intravenous glucose and 1/6 molar lactate for acidosis 
should be given as necessary. 

Phenolphthalein: The candy eatharties, Ex-Lax, Phenolax, ete., contain 
phenolphthalein, have an agreeable taste, and are frequently taken by mistake. 
Usually a violent catharsis is the only outcome. An eruption occasionally oc- 
eurs several hours later. Hyperpraxia, hemiplegia, petechiae, ulcers in the 
mouth, anuria, coma, and eardiae and respiratory failure have been reported. 
Treatment: Immediate lavage or emesis; symptomatic therapy. 

Strychnine poisoning, although not as common now as in the past, is still 
responsible for many deaths in children. Bright-colored sugar-coated catharties 
and tonic tablets are responsible. Hinkle cascara tablets with strychnine sulfate 
(1/60 Gtt. or 0.001 Gm.), A.B.S. tablets, and many others are left carelessly 
about where children can get hold of them. The symptoms develop in one to 
three hours depending on the solubility of the tablets. The convulsions resemble 
those of tetanus. Treatment: Control the convulsions with intravenous sodium 
pentobarbital or Avertin by rectum. - Avoid lavage until the convulsions are con- 
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trolled; then lavage the stomach with 1:5,000 solution potassium permanganate 
or tannie acid solution. Give activated charcoal in water by mouth or stomach 
tube. Give supportive therapy as necessary, artificial respiration, oxygen. 

Stramonium poisoning (Jimson weed, thorn apple, stinkweed): All parts 
of the plant are poisonous but especially the seeds, which contain atropine, 
scopolamine, and hyoscyamine. The symptoms first noted are thirst and dis- 
turbance of vision. The pupils are widely dilated and do not react to light and 
accommodation. The skin is hot and dry. There is often mental confusion, 
convulsions, and maniacal tendencies. Treatment: Lavage with weak tannic 
acid solution (4 per cent) ; administer magnesium sulfate. Small doses of pilo- 
earpine are useful. The patient should be kept in a quiet, dark room and given 
sedatives as necessary to control convulsions and motor activity. 

Carbon tetrachloride is found in cleaning solutions as Carbona. When 
ingested, headache, vomiting, drowsiness, stupor, and jaundice may follow. 
Treatment consists of gastric lavage and calcium by mouth. Avoid alcohol. 
A low fat and high carbohydrate diet is advised to help prevent liver dam- 
age. 

In the handling of all of these emergencies, the following should be kept in 
mind: 


1. Identify the poison as soon as possible so that specific measures may 
be promptly instituted. The label on the container or household agent, 
if still present or legible, will give the ingredients and also the antidote 


to use. 

Evacuation: Remove the bulk of the poison from the stomach by: 

a. Gastric lavage. 

b. Emetic (1 tablespoonful of mustard or 2 tablespoonsful of salt to glass 
of warm water). Emeties should never be used in kerosene and 
caustic alkali poisoning or if the patient is semicomatose. 

. Antidoting the residual poison not removed by gastric lavage. , When a 
stomach tube is used, leave the antidote and other remedies in the stomach 
before removing the tube. 

Antagonist when available. 

Elimination from the system of the poison that has been absorbed. 

}. Symptomatic treatment as indicated. 

When the nature of the poison is unknown, one may safely give the 

following universal antidote: 

Pulverized charcoal (burnt toast) 2 parts 
Tannic acid (strong tea) 1 part 
Magnesium oxide (milk of magnesia) 1 part 
One gram of charcoal will absorb 40 mg. of phenol and over 500 
mg. of strychnine. The tannic acid precipitates alkaloids, cer- 
tain glucosides, and many met ‘le the magnesia serves to 
neutralize acids. 
Dr. G. W. Kernop_e.—Lye: I feel that most of you are familiar with lye 
poisoning since so many eases of stricture of the esophagus secondary to the 
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ingestion of caustic alkali are treated in this hospital. However, no discussion 
of poisons would be complete, especially in this section of the country, if lye 
were excluded. Commercial lye preparations contain 95 per cent sodium 
hydroxide, and cleansing and washing powders contain from 8 to 50 per cent of 
eaustie alkali. Lye is still commonly used by poor people in the home manufac- 
ture of soap. The availability and widespread use of these materials account 
for the frequency of poisoning, especially in small children, despite the publicity 
which has been given concerning the dangers of lye ingestion. 

If the patient is seen immediately after the ingestion of the alkali an at- 
tempt should be made to neutralize the corrosive with a weak acid such as dilute 
vinegar, lemon, or orange juice. Gastric lavage is not indicated, as the alkali is 
neutralized by gastrie hydrochloric acid, and it is doubtful if much of the alkali 
reaches the stomach since. the first swallow causes marked pain and very little 
is taken. Careful examination of the oral cavity should be made to see if any 
damage to the uvula, soft palate, or other parts of the posterior portion is evi- 
dent, since this is usually an indication that some has been swallowed and that 
erosion of the esophageal mucosa has probably occurred. The patient should be 
given a sedative if restless, and the diet should consist of fluids and soft, non- 
irritating foods.’ If erosion of the esophageal mucosa is suspected, a soft rubber 
eyeless catheter, filled with mereury or small lead shot should be passed into 
the stomach at increasing intervals to help prevent the formation of a stricture. 
The dilatations are usually begun on the fourth day after the ingestion of the 
alkali and are repeated daily for two weeks, during which time the size of the 
catheter is gradually increased until a No. 32 or 34 is passed with ease. Dilata- 
tions are then done at less frequent intervals but continued for at least a year. 
A barium swallow is helpful in detecting esophageal damage and early stricture 
formation. 

If a patient is seen several days or weeks following the ingestion of the 
alkali and presents the symptoms of partial esophageal obstruction, one should 
not pass catheters blindly but should do barium studies and esophagoscopy to 
determine the nature and extent of the esophageal damage. Peroral dilatations 
through the esophagoscope may be performed if the strictured area is single and 
not severe, but gastrostomy and retrograde dilatations are safer if multiple or 
narrow strictures are found. 

Numerous articles are appearing in the various journals concerning the 
surgical procedures devised to correct esophageal strictures. The emphasis 
should be placed on early dilatations for the prevention of stricture formation. 


Dr. H. M. Tayior.—Barbiturates are readily absorbed from the gastro- 
intestinal tract, the longer acting members being absorbed at a slower rate. Some 
are destroyed by the liver, some excreted by the kidney, and some are both 
partially destroyed and excreted. The excretion is fairly rapid. Where renal 
function is impaired the barbiturates which depend upon excretion may cause 
a severe depression and poisoning. In this way the ability of the liver to de- 
stroy and the kidney to excrete the barbiturate determines the duration of 
activity and toxicity. Death from therapeutic doses is practically unknown. 
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Symptoms of acute poisoning are referable largely to the nervous and cardio- 
vascular systems. A period of excitement and hallucinations may precede the 
depression. Respiration is soon affected. The resulting anoxia may cause 
capillary dilatation and permeability and result in shock. The activity of the 
reflexes usually conforms to the intensity of the depression. The pupils usually 
react to light and may be dilated or restricted. Blood pressure falls rather late. 
Urine formation may be decreased or suppressed. The temperature falls; the 
skin is cold, moist, and cyanotic. The diagnosis is usually made from the his- 
tory and physical examination. Differentiation from other central nervous sys- 
tem depressants or the coma due to other causes may be difficult. Identification 
of the drug in the gastric contents or urine is usually necessary. The prognosis 
is dependent upon the amount and particular barbiturate ingested, the type and 
promptness of therapy. The chances of survival are usually favorable after 
twenty-four to thirty-six hours. Death may occur as a result of paralysis of 
the respiratory center. Treatment: Gastric lavage with warm water. Emetiecs 
are of little value and may add to the depression. Potassium permanganate 
(1:2,000 to 1:5,000) may be effective in some instances. Magnesium sulfate left in 
the stomach may facilitate excretion by the intestine. Maintain respiration and 
blood pressure. Caffeine with sodium benzoate, ephedrine, coramine, metrazol, 
picrotoxin, and strychnine may be used. Give adequate fluids to maintain op- 
timum anal excretion. 

Salicylates: Salicylic acid and salicylates are readily absorbed in the gastro- 
intestinal tract; the esters, being only slightly hydrolyzed, are largely absorbed 
in the ester form. Salicylic acid is readily absorbed from the skin. After ab- 
sorption they are distributed throughout all tissues and fluids. They are ex- 
ereted by all organs of excretion but principally by the kidney. Excretion is 
usually complete in a few hours but they may be demonstrated in small amounts 
for three or four days. Toxic reactions are usually mild but may be serious. 
Headache, dizziness, ringing of the ears, hearing and visual difficulties, mental 
confusion, sweating, thirst, nausea, and vomiting may be observed. There are 
skin reactions, and children may run some fever. Central excitation with rest- 
lessness, incoherent speech, mania, delirium, and hallucinations may appear. 
Respiration may be disturbed and resemble that observed in diabetic or renal 
acidosis. Depression, stupor, and coma may follow. Convulsions may be pres- 
ent. Death is usually due to respiratory failure. Treatment is largely symp- 
tomatic. Gastric lavage may be used in acute cases. The fluid and salt loss 
should be replaced. Intravenous glucose, shock therapy, caffeine, and ephedrine 
may be of value. 

Mercury: Mercury is absorbed by the gastrointestinal tract, the skin, and 
the lungs. After absorption into the cireulation it is taken up by all of the 
tissues but largely by the kidneys, liver, and spleen in that order. Excretion 
begins almost immediately after absorption and takes place largely in the kid- 
neys and intestines. The bulk of the mercury is excreted in a few days but may 
be demonstrated in the urine for months. Acute poisoning is usually due to the 
ingestion of mercuric chloride. The mercuric (Hg ++) ion precipitates pro- 
tein and is responsible for the ashen-gray appearance of the mouth and pharynx. 
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There is usually gastric pain and vomiting. It is this vomiting that often saves 
the patient by eliminating the mercury before adequate absorption takes place. 
Upon reaching the intestine the mereury produces a marked local irritation and 
frequently a severe bloody diarrhea. This occasionally is severe enough to 
eause shock and death from circulatory collapse. There is a marked stomatitis 
in twenty-four to thirty-six hours, foul breath, sore gums, excessive salivation, 
and discoloration of the gums similar to the lead line. The mereury reaches its 
highest concentration in the kidney, and disturbed kidney function may soon 
be evident. When shock has not taken place and circulation is adequate there 
may first be a diuresis which is followed by a more or less complete shutdown 
of the kidneys. Frequently the patient recovers from the local symptoms; how- 
ever, systemic action starts in a few hours and may last for days with death 
finally ensuing. The death is largely attributed to the action of the mereury on 
the kidney. Treatment: As early as possible after the intoxication, attempt to 
inactivate the mereury and prevent further absorption by the administration of 
protein material, such as milk and eggs, and by copious gastric lavage. Sodium 
formaldehyde sulfoxylate may be administered in the gastric washings (250 
e.c. of 5 per cent solution). Leave 250 e.c. of 5 per cent sulfoxylate in the 
stomach and administer intravenously 10 Gm. dissolved in 100 to 200 c.c. fluid 
over a period of twenty minutes. This may be repeated in four to six hours. 
A 1:1,000 solution of the sulfoxylate in saline may be used as a colonic irriga- 
tion. The value of the use of sodium formaldehyde sulfoxylate has been ques- 
tioned, but it does no harm and may help. Maintain the normal fluid composi- 
tion and promote renal action as much as possible. Give large amounts of 
fluid (up to 10 L. of normal saline a day) parenterally. This maintains the com- 
position of the body fluids and produces a copious diuresis, thereby lowering the 
concentration of mereury in the kidney. This should continue unless consider- 
able edema or circulatory embarrassment results. If shock develops, treat it. 
Sodium lactate may be used to combat the acidosis. ‘‘BAL’’ is being used 
with some success. The prognosis depends upon the amount ingested and the 
length of time before vomiting and treatment starts.” 


Dr. FREDERICK BERNHEIM.—BAL (2,3 mereaptopropanol, British Anti- 
Lewisite) is an example of a drug that was developed on what may be called 
biochemical reasoning. Sulfhydryl groups are known to be present in a num- 
ber of proteins and enzymes. The enzymes containing these groups are easily in- 
hibited by metal ions such as mereury and arsenic, and the inhibition can be re- 
versed by cysteine or glutathione. Conversely, the enzymes can be protected 
from the action of the metal ions by the addition of cysteine or glutathione. It 
seems probable that many of the toxie effects of the metals are due to the in- 
activation of important enzymes such as succinoxidase and cholinesterase, which 
contain sulfhydryl groups. At the beginning of the war it was necessary to 
find an effective antidote for poison gases containing arsenic, and the biochem- 
ical knowledge available immediately suggested that a search be made for a 
sulfhydryl compound with an affinity for arsenic so that the arsenic would 
be removed from combination with the sulfhydryl groups of enzymes. The 
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result was BAL. The dosage recommended is 3 to 4 mg. per kilogram intra- 
museularly every 3 or 4 hours. This amount is about one-half the toxie dose, 
and consequently undesirable side effects are often encountered. These are lac- 
rimation, salivation, nausea, vomiting, low blood pressure, and pulmonary 
edema. It has been suggested that previous administration of ephedrine may 
alleviate many of these symptoms. BAL is a good antidote for mereury, arsenic, 
gold, and cadmium poisoning. It is less effective for lead and silver. It will, 
of course, be less effective if tissue damage is extensive. It should, therefore, 
be given as soon as possible, and its administration should be continued until 
the urinary exeretion of the metals is at a minimum. 
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Psychologic Aspects of Pediatrics 


BENZEDRINE IN BEHAVIOR DISORDERS OF CHILDREN 


Harry Bakwin, M.D. 
New York, N. Y. 


ee results have been reported in the treatment with benzedrine 
of a large variety of psychic disturbances in children.’ ? Bradley and Bowen’ 
obtained relief not only in behavior disorders of psychogenic origin but in 
problems of such widely different etiologies as convulsive disorders, schizoid 
personality, structural neurological defects, intellectual deficiency, specific read- 
ing difficulty, and postencephalitis. Seventy-two out of 100 children showed 
improvement. Bender? emphasizes the usefulness of benzedrine where the 
behavior disturbance is characterized by fear, depression, sexual tension, and 
hyperactivity. She observed no appreciable benefit upon the behavior of children 
with schizophrenia and an unfavorable effect in children with psychopathic 
personality. 

In contrast to its stimulating effect in adults, benzedrine in children gen- 
erally leads to a subdued type of behavior. Children who habitually rush about 
and shout become quieter, less noisy, and better controlled. They are more 
alert mentally and more considerate of the feelings and opinions of those 
around them. 

In a certain number of children benzedrine results in a greater show of 
energy. The children are more alert, show more initiative, more aggression in 
competitive activities, and a greater interest in their environment. 

In general, school accomplishment is more satisfactory. There is increased 
attention to academic work. Distractibility, fluctuations in mood, and day- 
dreaming are lessened. According to Bradley and Bowen* performance in 
arithmetic was improved most, in spelling, least. This effect is produced by 
altering the emotional attitude of the child toward his intellectual tasks rather 
than by stimulating the higher nerve centers. 

Administration.—Benzedrine is given once a day in the morning on rising. 
The initial dose varies from 2.5 to 10.0 mg. a day, depending on the age of the 
patient. It is increased every other day until a therapeutic or toxic effect results. 
For children requiring more than 30 mg. a day or where the morning response 
is not sustained, the daily dose is divided in two and is given in the morning 
and just before the noon meal. There is no close relationship between age and 
the amount of medication required. 

The effects of treatment may be observed within an hour after adminis- 
tration. They are maximal in two to three hours and generally persist for five 
to eight hours. According to Bradley and Bowen' there is no toleration to the 
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drug, the effect persisting, in the large majority of instances, as long as the 
drug is administered. 

There are no serious drawbacks to the use of benzedrine in children. Occa- 
sionally a child’s behavior becomes worse. In a number of children there is 
insomnia, but this wears off quickly. Loss of appetite is more frequent and 
more persistent but is not enough ordinarily to lead to significant weight loss. 
Occasionally dizziness, nausea, and vomiting occur within a few hours of ad- 
ministration. If these symptoms persist after a day or two, the dosage must 
be reduced. In some instances fine tremors of the extremities are observed. 
They usually persist but are not marked and are not a contraindication to con- 
tinued treatment. 

Benzedrine is a useful aid in the treatment of disturbed children. It gives 
the neurotic child a feeling of well-being and temporarily allows him to feel 
secure. While in this frame of mind he ean better face his difficulties and 
thereby obtain relief from inner tension and anxiety. 

It is important to keep in mind that the drug is no substitute for more 
intensive therapy. It is useful only as an adjunct to adequate psychotherapy. 
It is self-evident that the drug does not remove the sources of conflict which 
led to the difficulty. 

REFERENCES 


. Bradley, C., and Bowen, M.: Amphetamine (Benzedrine) Therapy of Children’s Behavior 
Disorders, Am. J. Orthopsychiat. 11: 92, 1941. 

. Bender, L., and Cottington, F.: The Use of Amphetamine Sulfate (Benzedrine) in Child 
Psychiatry, Am. J. Psychiat. 99: 116, 1942. 


3. Bradley, A., and Bowen, M.: School Performance of Children Receiving Amphetamine 
(Benzedrine) Sulfate, Am. J. Orthopsychiat. 10: 4, 1940. 





The Social Aspects of Medicine 


THE BRITISH MEDICAL SITUATION 


[Editor’s Note: The critical decision facing British physicians is of great 
interest and importance to American doctors, as their decision will have direct 
influence on the future trends of medical practice in the United States. The 
following discussion of the situation and problem was published in the St. Louis 
Post-Dispatch, Jan. 4, 1948. The writer, Evarts A. Graham, Jr., of the staff 
of the Post-Dispatch, has an unusual medical background for a journalist, as 
both his parents are physicians. His father is one of the most distinguished 
American surgeons and his mother has made important contributions to 
pharmacology. The Journal is indebted to the Post-Dispatch for permission 
to reprint. | 

LONDON. 


RITONS will learn within the next few weeks whether their doctors are 

willing to give them the kind of free medical care Parliament thinks they 
should have. A national poll of the members of the British Medical Association 
will be held January 31 to determine whether the doctors wish to take part in the 
Labor Government’s national health service plan. The plan, which was enacted 
in 1946 over the strenuous objections of the Medical Association, is scheduled 
to go into operation next July. 

Under the law, every doctor and dentist is free to take part in the plan or 
not, as he wishes. If any considerable number of them decide to boycott the 
plan, however, the law will be effectively nullified because there won’t be enough 
practitioners to go around. If, on the other hand, most doctors agree to take 
part, the pressure of economic necessity will compel many oi the dissenters to 
participate. 

A majority of Britain’s doctors have been fighting a last-ditch battle against 
the law since it was enacted. Representatives of the British Medical Association 
and of other medical organizations, banded together in a joint negotiating 
committee, have been holding meetings with Minister of Health Aneurin Bevan 
for more than a year in an effort to reach agreement on points in dispute. 
Progress of the negotiations has not been made public, but it is no secret that 
there are sitll wide differences of opinion between the doctors and the Govern- 
ment. 

By comparison with the British health service plan, the Wagner-Murray- 
Dingell bill to provide compulsory health insurance without interfering with 
private practice of medicine in the United States, is the mildest sort of proposal. 
American physicians who have, through the American Medical Association, 
attacked the health insurance plan, might well take a second look at the British 
plan, which has been enacted into law. 

The intensity of the opposition of many doctors to the new British law, 
particularly the high-fee Harley Street specialists, can be judged from the final 
sentence of a pamphlet issued by the British Medical Association. Says the 
pamphlet, ‘‘the independence of medicine is at stake.”’ 

Among the sections of the act which are drawing the doctors’ most concen- 
trated fire are those which will abolish the custom of buying and selling practices, 
provide for state control of areas in which future doctors may practice and—the 
doctors think—make specialists salaried officers of regional governmental boards. 

The association also objects to Bevan’s proposal for payment of doctors—a 
system under which general practitioners would receive a salary plus a fee for 
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each patient treated. Parliament side-stepped the problem of the payment of 
doctors when it wrote the law, leaving that matter to be settled by the Minister 
by regulation. The doctors are violently opposed to any system which would 
make them ‘‘full-time salaried servants of the State,’’ and they are fighting any 
introduction of the principle of paying a salary to a doctor in ordinary practice. 

The British Medical Association contends that those parts of the plan will 
interfere unnecessarily with the freedom of the doctor, to the detriment of the 
medical care he is able to give, and with the doctor-patient relationship. 

Proponents of the British law, some of whom agree that Parliament has 
saddled the plan with too many administrative bodies, reply that doctors must 
he directed to practice in areas where there is now insufficient medical care be- 
cause there is no other way of securing enough doctors for ‘‘ undesirable’ places. 
The British Medical Association’s proposed solution to the problem, extra 
inducements, has been tried in Britain for many years, and has been found 
wanting, the planners say. 


SALARIES FOR DOCTORS IS A BASIC PART OF PLAN 


Regarding payment of doctors, with its concomitant abolition of the in- 
stitution of buying and selling good-will of practices, the plan’s advoeates assert 
that a salary must be the basie part of a doctor’s remuneration, under a system 
in which the Government and not the patient pays for medical care, because 
there is no satisfactory alternative. 

The system of remuneration suggested by the doctors’ capitation, or pay- 
ment of a fixed fee per patient treated, would lead to a production line in which 
quantity and not quality of treatment would be the doctor’s goal, the proponents 
say. Good-will of practices, they add, would be an anachronism in a salaried 
medical service. 

The new law is geared to Britain’s current experiment in socialism in a 
democratic society. Not only the doctors but also their patients will be free to 
take advantage of the plan or not, as they wish. Free medical service will be 
provided, but if any Briton wishes to pay for his medical care and ignore the 
plan, he may. If he decides to use the free service provided, he may select any 
participating doctor he wishes. If he has no preference, he will be assigned 
to a doctor. 

In most eases, doctors who take part in the plan may also conduct a private 
practice on the side. Doctors’ private patients may be admitted to hospitals, 
all of which are to be taken over by the Government. Any patient, whether 
participating in the plan or not, may have a private room in a hospital if he pays 
for it. If the medical condition of any patient requires a private room, he will 
have it free. 

Principal limitation on the freedom of doctors is in the law’s system of 
‘‘negative direction’’ with regard to areas in which they may practice. In the 
future, general practitioners who take part in the program will not be told they 
must practice in a given area, but areas in which they may not practice will be 
specified. Specialists will be attached to hospital staffs. The ‘‘negative direc- 
tion’’ provision affects future general practitioners only—physicians now prac- 
ticing in Britain may stay where they are. 

An integral part of the plan is the establishment of health centers which, 
like Army dispensaries to soldiers, are intended to be the places where Britons 
will go when they want medical or dental care. In each health center will be 
provided facilities for doctors, both general practitioners and specialists, for 
dentists and for pharmacists. 

The health centers will be set up by the local governments, the county 
councils and county borough councils, of which there are about 145 in England 
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and Wales. The local bodies also will make arrangements for a home nursing 
service, including visits by publie health nurses; midwifery, and maternity and 
child welfare; dental service for children and expectant and nursing mothers; 
domestic help, when needed for medical reasons; vaccination and immunization, 
and ambulance services. 

In addition to the local governmental bodies, hundreds of new administra- 
tive units must be established on various levels before the plan begins operating. 
At the insistence of the doctors, the law specifies liberal medical representation 
on the various bodies. 

There will be a Central Health Services Council to advise the Minister, and 
a medical Practices Committee to decide in what areas doctors may practice. 
Hospitals will be administered by 15 regional hospital boards, each centered ‘on 
an existing university with a school of medicine, and by subordinate hospital 
management committees. Patients who have no preference among doctors or 
dentists taking part in the plan will be assigned to a practitioner by local 
executive councils. A national tribunal] will be established with power to re- 
move the name of any doctor from the accredited list of those taking part in the 
plan. 

Among other provisions of the new law, university refresher courses will be 
provided and a pension scheme will be established for persons providing health 
services under the act. 

With minor exceptions, all of the medical and dental care and supplies 
provided will be free to all Britons. Cost, part of which will be shouldered by 
the national government and part by local governments, will be an estimated 
$608,000,000 annually during the first few years. In addition, the Government 
will pay to doctors, probably when they retire from attive practice, about 
$264,000,000 plus interest in compensation for abolition of the selling values of 
their practices. 

Obviously, not all of Britain’s doctors are opposed to the new plan. For 
many of them, particularly those who have had trouble making ends meet, the 
plan will be a godsend. In addition, some doctors favor it because they will be 
able to devote most of their time to the patients who really need care, since the 
size of the patient’s purse will not matter. Such was the experience of many 
doctors under Britain’s ‘‘panel doctor’’ health insurance scheme, which has 
been in effect for many years to provide medical care for workers but not for 
their families. Such will prove to be the case, proponents of the plan are con- 
fident, when free medical care is available for all Britons. 


RECOMMENDS AN INCREASE FOR THOSE PARTICIPATING 


Many poorly-paid doctors support the plan because the Government is 
planning to give most doctors a raise. A committee composed primarily of 
doctors and civil servants, appointed by the Minister of Health, has recom- 
mended an average raise for general practitioners of about $800 a year, in terms 
of the 1939 value of money. Sir Will Spens, master of Cambridge University’s 
Corpus Christi College, was chairman of the committee. 

‘*‘We, and not least our lay members, consider that it would be disastrous 
to the profession and to the publie if general practice were recruited only from 
the less able young doctors,’’ the committee’s report stated. ‘‘Unless the 
financial expectations in general practice are substantially improved, the great 
majority of the abler men will seek to become specialists. ’’ 

The Spens report, it should be emphasized, is only semi-official and does not 
necessarily incorporate the views of the Government. Because of the nature of 
the membership of the committee, and its manner of appointment, however, it is 
probable that the system of pay drawn up by Bevan will be based on principles 
and ideas expressed in the report. 














Comments on Current Literature 


DIARRHEA OF THE NEWBORN INFANT 


N RECENT years diarrhea of the newborn infant has become a matter of 

increasing concern. Conflicting views on various aspects of the problem have 
been expressed by different investigators in the field. A critical survey of this 
complex subject by Stewart H. Clifford appeared recently. The serious over- 
crowding in the nurseries of hospitals in recent years is explained by Clifford 
on the basis of an increasing public demand for hospital delivery. However, 
while maternal mortality has reached a low figure, it remains to be seen whether 
the hospital or the home is the safer place for a newborn infant. Evidence sub- 
mitted from New York City® has indicated a persistent upward trend in the 
death rate of patients in the neonatal group. This increase in neonatal mortality 
ean be attributed in large measure to the prevalence of epidemic diarrhea of 
the newborn infant. 

The syndrome described as epidemic diarrhea of the newborn infant is 
divided by Clifford into three groups according to etiology. In the first group 
are included disorders of bacterial origin, although the organisms isolated are 
frequently among those not ordinarily considered pathogenic. In this type of 
diarrhea the infectious agent apparently enters the nursery via an adult carrier, 
reaching the infant by the feeal-oral route through a break in nursery or for- 
mula-room technique. The second group includes epidemics of diarrhea in which 
virus etiology has been proved, or strongly suspected, and the third and largest 
group comprises those outbreaks in which studies have failed to demonstrate an 
etiological agent. 

In the section dealing with epidemics of virus etiology, Clifford discusses 
the published reports critically and concludes that positive evidence of virus 
etiology has been found in only five epidemics. He emphasizes the fact that in 
the absence of practical methods for the isolation of virus in a given epidemic 
it is not possible to ascertain how many of the epidemics classed as of unknown 
etiology are actually of virus origin, and states that the discovery of a practical 
method for the-isolation and identification of the virus of epidemic diarrhea 
would be one of the greatest advances in modern pediatrics. However, in numer. 
ous epidemics of unknown etiology, when trained investigators were called in, 
such ineredibly poor nursery and formula-room technique was discovered that it 
was not necessary to resort to an unknown virus for an explanation of the epi- 
demic. As Clifford has pointed out, ‘‘Care of the newborn must be altered so 
that a baby is not fed a formula containing 396,000 bacteria per cubic centimeter 
from a nipple covered with a pure culture of staphylococci with hands bearing 
Salmonella.’’ When obvious breaks in technique are under control, then the 
importance of virus etiology may be ascertained. 

Since the issue is not clear and knowledge concerning etiology is incomplete, 
prevention must be stressed and every precaution emphasized. Quoting Pollock,* 
a hospital consultant of wide experience, Clifford agrees that ‘‘all too frequently 
nurseries are assigned to what might be designated as left-over space and their 
size is determined by the number of bassinettes that can be crowded in, without 
any regard to spacing or the aisles between them.’’ In accordance with the fore- 
going, Clifford urges that, whether in the remodeling of old hospitals or the 
building of new hospitals, primary attention be given to the needs of the new- 
born infant. The practical suggestion is offered that the number of infants 
assigned to a given nursery unit be restricted to the number (from six to twelve) 
that ean be attended satisfactorily by one nurse. 


220 




















COMMENTS ON CURRENT LITERATURE 221 


Basic principles underlying the control of infection in nurseries for new- 
born infants are outlined. Methods designed to block airborne infection are 
listed: by dilution factor, by ultraviolet radiation, by the use of prophylene 
glycol and of oil film on floors, by the use of oil-impregnated bed clothes, ete. 
Elimination of infection acquired from ingestion of pathogenic organisms is 
accomplished most effectively by terminal-unit sterilization of the formula or 
fluid in the bottle with the nipple attached and covered. The blocking of infec- 
tion brought about by physical contact between the infant and infected personnel 
or material can be accomplished by expert nursing supervision and by careful 
education of all personnel as to the principles and the practical aspects of this 
problem. 

If for whatever reason diarrhea does occur in the newborn infant nursery, 
the following policy, as advocated by the Children’s Bureau,‘ is suggested: If 
one infant develops diarrhea, he should be placed immediately in an isolation 
nursery until the significance of the irregularity can be judged. Should two 
infants from the same nursery develop diarrhea, both babies must be isolated, 
the nursery quarantined until all,contacts have been discharged, and the nursery 
cleaned thoroughly before any new admissions are permitted. With the declara- 
tion of quarantine a mobile nursery should be set up in an available room into 
which all newly delivered patients can be admitted. If three infants from the 
same nursery develop diarrhea, the syndrome of epidemic diarrhea is assumed, 
and the situation should be reported at once to the board of health. Strict ad- 
herence to this program may well limit a potential epidemic to one or two cases, 
while temporizing in such a situation may be disastrous. 

Physicians interested in the care of infants and children are becoming in- 
creasingly aware of the importance of diarrhea in the neonatal period. Even 
a cursory examination of the literature indicates the great difficulties encoun- 
tered in the treatment of the newborn infant with diarrhea. Mortality figures 
bear out this concern and emphasize the serious character of this clinical syn- 
drome. Despite the numerous difficulties, it is heartening to know that ‘‘many 
large hospitals earing for thousands of babies each year have demonstrated that 
a strict nursery and formula-room technique can, in spite of personnel shortages 
and crowding, protect the newborn population from outbreaks of epidemic 
diarrhea.’” 

Russet. J. BLATTNER. 
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News and Notes 





The date for the 1948 annual meeting of the American Academy of Pediatrics in 
Atlantic City which appeared in last month’s JourNaL has been changed from early 
November to Saturday, November 20, through Tuesday, November 23. 


Dr. Frank C. Neff of Kansas City died Dee. 3, 1947. Dr. Neff had practiced in Kansas 
City since 1901 and for twenty-one years had been head of the Department of Pediatrics 
at the University of Kansas Medical School, retiring as emeritus professor in 1947. 


The annual meeting of the American Pediatric Society will be held at the Chateau 
Frontenac in Quebec, May 24 through May 26, 1948, It will be a joint meeting with the 
Canadian Society for the Study of Diseases of Children. 


The Michael Reese Hospital Postgraduate School announces the following courses in 


Recent Advances in Pediatrics: 


Section I 
May 3-8, 1948 (full time) 
The Full-Term and Premature Infant in Health and Disease 


Section II 
May 10-15, 1948 (full time) 
Diagnostic and Therapeutic Measures in General Pediatrics 
The tuition is $50.00 per section. For further information and registration, address: 
Dr. Samuel Soskin, Dean, Michael ReeSe Hospital Postgraduate School, 29th St. and Ellis 
Ave., Chicago 16, Ill. 


The following were certified by the American Board of Pediatrics at its examination 


in Dallas, Texas, December, 1947: 


A. L. Alfieri, 3427 Cedar Springs, Dallas, Texas. 

Herbert I. Arbeiter, 5231 Hohman Ave., Hammond, Ind. 

Olive Lundgren Bateman, 2426 Clinton Ave. So., Apt. E-10, Minneapolis, Minn. 

Edward L. Binkley, Jr., Children’s Hospital, 19th Ave. at Downing, Denver, Colo. 

James F. Bosma, Dept. of Pediatrics, University Hospitals, Minneapolis 14, Minn. 

Frederic Gerard Burke, Children’s Hospital, 13th and W Streets, Washington, D. C, 

Benjamin P. Clark, 948 Forrest Ave., Gadsden, Ala. 

Michael Crofoot, 1407 Medical Arts Bldg., Omaha, Neb. 

Jack Merton Docter, 738 Broadway, Seattle 22, Wash. 

Herbert Burrough Ellis, Jr., 705 East Palace Ave., Sante Fe, N. M. 

Isadore M,. Epstein, 525 Montana St., El Paso, Texas. 

Jacob 8S. Fine, 4402 Lemmon Ave., Dallas, Texas. 

Leo J. Flax, 858 Metropolitan Bldg., Denver 2, Colo. 

Robert Lasley Forney, 1930 Truxton Ave., Bakersfield, Calif. 

Louis 8, Frank, 1200 North Walker, Oklahoma City, Okla. 

Robert Allen Gardner, 3720 Fannin St., Houston, Texas. 

Leo J. Geppert, Pediatrie Clinic, Annex III, Brooke General Hospital, Ft. Sam 
Houston, Texas. 

James Goodfriend, 500 South Kingshighway, St. Louis 10, Mo. 

Hyman Harry Gordon, 3303 West Lawrence, Chicago, Ill. 
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Arthur M. Grossman, 6333 Wilshire Blvd., Los Angeles 36, Calif. 
Harvey Allan Hatch, Hatch Clinic, P. O. Box 1101, Idaho Falls, Idaho. 
Jean Holowach, 10049 106th St., Edmonton, Alberta, Canada. 

Mildred R. Jackson, 1150 North State St., Chicago, Il. 

Charles Kaplan, 1305 East 43rd St., Seattle 5, Wash. 

James M. Kennedy, Jr., 602 West University, Urbana, Ill. 

Isadore Lerner, 5946 West Cermak Rd., Cicero 50, Il. 

Frances Marshall Love, 3617 Maple Ave., Dallas, Texas. 

Niels L. Low, 744 Main St., Racine, Wis. 

George C. McCullough, Employees’ Hospital, Fairfield, Ala. 

Jean L. McMahon, 326 Republic Bldg., Denver, Colo. 

Victor Charles McPhee, Medical Bldg., Bush and Hyde Streets, San Francisco, Calif. 
Isidore Marx, 420 Lincoln Rd., Miami Beach, Fla. 

Irvin H. Moore, Dep’t of Pediatrics, University of Minnesota, Minneapolis, Minn. 
Fe del Mundo, North General Hospital, Manila, P. I. 

Norman W. Murphy, 901 East Columbia, Seattle, Wash. 

Mildred A. Norval, Mayo Clinic, Rochester, Minn. 

Paul P. Pierce, 203 South Broadway, Alton, Ill. 

John Ray Powers, Third St., Roumain Bldg., Baton Rouge, La. 
Raymond R. Rembolt, 206 South 13th St., Lincoln, Neb. 

Francis Henry Reynolds, 1010 Republic Bldg., Denver, Colo. 

Cathryn C. Totondo, 2005 Longest Ave., Louisville, Ky. 

Herschel J. Rubin, 1619 East i5th St., Tulsa, Okla. 

Henry Norris Russell, Jr., 1002 9th St., Greeley, Colo. 

Mary Louise L. Scholl, Columbus Children’s Hospital, Columbus, Ohio. 
Carol Kander Smith, 5621 41st Ave. So., Minneapolis, Minn. 

Sinclair 8. Snider, 2017 West 95th St., Chicago, Ill. 

Alma Marie Sullivan, 2000 Tulane Ave., New Orleans, La. 

Donald Lionell Thurston, 500 South Kingshighway, St. Louis 10, Mo. 
James Neal Walker, 1812 Tremont St., Fort Worth 7, Texas. 

Jerome Anderson Weaver, 5 North 55th St., Birmingham 6, Ala. 


Dr. Sidney Farber will deliver the sixteenth annual series of the Benjamin Knox 
Rachford Lectureships on Tuesday and Wednesday evenings, Feb. 3 and 4, 1948, at 8:30 
P.M. in the auditorium of the Children’s Hospital Clinic and Research Building in Cincinnati. 
The general title of his lectures will be ‘‘The Place of Pathology in the Practice of Pedi- 
atrics.’’ 











Book Reviews 


Lecciones de Pediatria. From the Instituo de Pediatria y Puericultura, Buenos Aires, 1947, 
‘*El Ateneo,’’ 477 pages. 


A collection of excellent discussions of various pediatric subjects given in a course for 
physicians in July, 1946, by members of the staff of the institute. Among the seventeen 
subjects covered are infant nutrition, encephalography, the treatment of the anemias, 
penicillin, psychotherapy, infant surgery, and congenital heart disease. The discussions show 
a broad knowledge of pediatric research throughout the world. The printing is above aver- 
age, and the discussions are excellently illustrated. Each discussion has a good bibliography 
of the subject. 


Acrodynia Infantil. Juan P. Garrahan and Raphael R. L. Sampayo, Buenos Aires, 1947, 
**E] Ateneo,’’ 95 pages. 


A monograph reviewing the etiology, symptomatology, and treatment of acrodynia. 
An exeellent review including all the important knowledge and observations on acrodynia. 
Sixty-one references are included in the bibilography. The authors have nothing new to add 
to the theories of the etiology or the treatment of the condition. 


A Study of Pediatric Nursing. National League of Nursing Education, 1947, New 
York, 112 pages. Price $1.25. 


The importance of the character of the nursing received by sick children in the hospital 
is well recognized. This study is a laudable attempt to determine the factors essential to 
good nursing care of children ranging in age from 2 to 13 years. It was carried out in the 
pediatric wards of the New York Hospital under the aegis of several sponsoring organiza- 
tions and technical committees. The specific purposes were to find out what constitutes 
adequate nursing care of children in a specific situation, to find out how much time is re- 
quired to give that care, to determine what functions can be performed by professional 
graduate nurses, by student nurses in training, and by trained practical nurses. A fourth 
purpose was to develop techniques. The method used was to have a highly qualified pedi- 
atric nurse chart, over a period of weeks, her opinion as to whether or not the physical and 
psychologic nursing care given by members of the three groups was satisfactory, partially 
satisfactory, or unsatisfactory. The results, therefore, are open to the criticism of personal 
opinion regardless of how objective the intentions. 

Due to the nursing shortage and other factors such as a constantly fluctuating charac- 
ter of admissions requiring different nursing loads, the results of the study fall far short of 
answering the questions promulgated for the purposes of the study. There is need for a good 
study of pediatric nursing, and perhaps the most important result of this study is to point 
out the inherent difficulties to be encountered in making an objective study of the nursing 
needs of children. In this study the physical components of the nursing activities were 
found to be far more satisfactory than the psychologic components. If the report had 
been edited to about half of its present size, it would have been much better and would 
probably have received more widespread reading than it will in its present verbose form. 
It is a subject in which the pediatricians are decidedly interested. 

B. 8. V. 




















Editor’s Column 


PEDIATRIC INSTRUCTION IN THE MEDICAL SCHOOL 


Included among the material recently released by the Study of Child Health 
Services from the recent survey of pediatric education by Dr. John Mitchell, 
are some interesting data on the hours used for the teaching of pediatrics in 
the medical schools. In fifty-eight medical schools the average number of hours 
used for instruction in pediatrics was 319. The high figure of 544 was reached 
in one school, while the-lowest number of hours was 141, which is nearly 60 per 
cent under the average. Of the 319 ‘‘average hours,’’ 153 were used for didactic 
teaching and 161 in clinical clerkships. 

The increasing recognition of the importance of pediatrics in undergradu- 
ate teaching shows up strikingly when the present-day teaching hours are com- 
pared with those allotted eighteen years ago, as reported in a study of pediatric 
education made for the Third White House Conference on Child Health and 
Protection held in 1930. For this purpose we have used Dr. Mitchell’s figures of 
**eatalogue hours,’’ which are less than the ‘‘actual hours’’ quoted above, as 
they are similar to the figures used in the White House Conference report: 


NUMBER OF SCHOOLS 


HOURS IN PEDIATRICS 1928-1929 1946-1947 
400 or more 0 6 
300 to 399 2 20 
200 to 299 13 25 
Under 200 39 s 

54 59 
Under 140 9 0 


In 1928-1929, eighteen of the fifty-four medical schools offered electives 
in addition to the required hours. These varied so much that they cannot be 
utilized for comparison with the ‘‘actual hours’’ of Dr. Mitchell’s survey, which 
are in excess of the ‘‘eatalogue hours.’’ 

From the data on ‘‘catalogue hours’’ it can be calculated that the hours 
allotted for undergraduate instruction in pediatrics have increased over 50 per 
cent during the last eighteen years. With the constantly increasing develop- 
ments of medical science, creating more and more pressure for curriculum time 
while the total hours of undergraduate instruction have not changed, this in- 
crease in pediatric hours at the expense of other branches of medical instruction 
shows graphically the recognition of the importance of pediatries by medical 
educators. 

In the 1928-1929 report, one of the conclusions and recommendations 
reached was that 200 hours should be the minimum time assigned to pediatrics 
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in the undergraduate curriculum. In the 1946-1947 year only eight of fifty- 
nine schools had less than 200 catalogue hours as contrasted with thirty-nine of 
the fifty-four in the study made eighteen years ago. 

Hours in themselves are, of course, unimportant. What is important is 
how the hours are utilized. We can be certain, however, that this increase in 
teaching hours would not have taken place had there not been a coincident 
inerease in the teaching facilities for pediatrics, and a decided improvement in 
the character and thoroughness of instruction by the pediatric departments. 


PULMONARY INFILTRATES AND HISTOPLASMIN SENSITIVITY 


The Dee. 5, 1947, issue of Public Health Reports* contains a most unusual 
and interesting group of thirty-two plates of roentgenograms showing marked 


changes and ealcifiecation in the lungs of children with negative tuberculin sensi- 
tivitv and positive histoplasmin sensitivity. Only a few years ago these roent- 
genograms would have been interpreted as definite proof of tuberculosis. In an 
editorial in the same issue on ‘‘A Problem in Mass Survey,’’ Dr. Weber, chief 
of the Tuberculosis Control Division, concludes with the statement that a diag- 
nosis of tuberculosis must be made on more evidence than is obtained from an 
x-ray film alone. The plates should be of value for teaching purposes. 


B.S. V. 


*Furcolow, M. F., Mantz, H. L,, and Lewis, L U. S. Pub. Health Rep: 62: 1711, 1947. 








